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— (54) Title: 2-AMINO-NICanNAMIDE DERXVATIVES AND THEIR USE AS VEGF-RECEPTOR TYROSINE KINASE IN- 
= HIBITORS 

(57) Abstract: The invention relates to the use of 2-amino-nicotinamide deriva- 
1 1 tives of formula (T) wherein n is from 1 up to and including 6; W is O or S; Rj 

1 1 and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

^><s^ Rz represents a cycloalkyl group, an aiyl group, or a mono- or bicyclic heteroaiyl 

|j NR^R2 (I) group comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms inde- 

^ I I J pendently from each other selected from the group consisting of oxygen and sulfur. 

^ ^"m^^^^M^^ which groups in each case are unsubstituted or mono- or polysubstituted; R and 

1^ Y R' are independently of each other hydrogen or lower alkyl; X represents an aiyl 

%f) I group, or a mono- or bicyclic heteroaryl group comprising one or more ring nitro- 

^ (CRR')n-X S^" atoms and 0, 1 or 2 heteroatoms independently from each other selected from 

^ the group consisting of oxygen and sulfur, which groups in each case are unsubsti- 

tuted or mono- or polysubstimted; or a N-oxide, a possible tautomer thereof or a pharmaceutically acceptale salt of such a compound, 

alone or in combination with one or more other pharmaceutically active compounds for the preparation of a phannaceutical com- 
position for use for therapy of a disease which responds to an inhibition of the VEGF-receptor tyrosine kinase activity; and to new 
1^ 2-amino-nicotinamide derivatives of fonnula (I) and processes for the preparation thereof. 
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2-AMINO-NICOTINftMIDE DERIVATIVBS AND THEIR USE AS VBGF -RECEPTOR TYROSINE KISIASE 
INHIBITORS 

The invention relates to the use of 2-amino-nicotinamide derivatives alone or in combination 
with one or more other phamiaceutically active compounds for the preparation of a 
phamiaceuticai composition for use for therapy of a disease which responds to an inhibition 
of tiie VEGF-receptor tyrosine kinase activity, especially a neoplastic disease, retinopathy 
or age-related macular degeneration; a method for \he treatment of such a disease in 
animals, especially in humans; new 2-amino-nicotinamlde derivatives and processes for tfie 
preparation thereof. 

Certain diseases are known to be associated with deregulated angiogenesis, for example 
diseases caused by ocular neovascularisation, such as retinopathies (including diabetic 
retinopathy), age-related maoilar degeneration, psoriasis, haemangioblastoma, haeman- 
gioma, endometriosis, and especially neoplastic diseases, for example so-called solid 
tumors and liquid tumors (such as leukemias). 

According to recent findings, at the centre of the networtc regulating the growth and differen- 
tiation of the vascular system and its components, botii during embryonic development and 
nonmal growtfi and in a wide number of pathological anomalies and diseases, lies the angio- 
genic factor known as "Vascular Endotiielial Growtii Factor ( = VGEF; originally tenmed 
"Vascular Penneability Factor", = VPF), atong witii its cellular receptors (see Breier, G., el 
al., Trends in Cell Biology 6, 454-6 [1 996] and references cited therein). 

VEGF IS a dimeric, disulfide-llnked 46-kDa glycoprotein produced by nonmal cell lines and 
tumor cell lines. It is an endothelial cell-specific mitogen, shows angiogenic activity in in vn/o 
test systems (e.g. rabbit oomea), is chemotactic for endothelial cells and monocles, and 
induces plasminogen activators in endothelial ceils, which are tiien involved in the pro- 
teolytic degradation of extracellular matrix during tiie fonrnatton of capillaries. A number of 
isof orms of VEGF are known, which show comparable btological activity, but differ in the 
type of ceils tfiat secrete them and in their heparin-binding capacity. Jn addition, there are 
other members of tiie VEGF family, such as TIacenta Growth Factor" (PLGF) and VEGF-C. 
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VEGF receptors ar transmembranous receptor tyrosine kinases. They are diaracterized by 
an extracellular domain with seven immunogtobulin-lilce domains and an intracellular tyrosi- 
ne Idnase domain. Various types of VEGF receptor are known, e.g. VEGFR-1, VEGFR-2, 
andVEGFR-3. 

A large number of human tumors, especially gliomas and carcinomas, express high levels 
of VEGF and its receptors. This has led to the hypothesis that the VEGF released by tumor 
cells could stimulate the growth of blood capillaries and the proliferation of tumor endothe- 
lium in a paracrine manner and thus, through the improved blood supply, accelerate tumor 
growth. Increased VEGF expression could eyp\am the occurrence of cerebral oedema in 
patients with glioma. Direct evidence of the role of VEGF as a tumor angiogenesis factor in 
v7Vo has been obtained from studies in which VEGF expression or VEGF actrvity was inhibi- 
ted. This was achieved with antibodies which inhibit VEGF activity, with dominant-negative 
VEGFR-2 mutants which inhibited signal transduction, or with the use of antisense-VEGF 
RNA techniques. All approaches led to a reduction in the growth of glioma cell lines or other 
tumor cell lines in vivo as a result of inhibited tumor angiogenesis. 

Angiogenesis is regarded as an absolute prerequisite for those tumors which grow beyond 
a maximum diameter of about 1-2 mm; up to this limit, oxygen and nutrients may be sup- 
plied to the tumor cells by diffusion. Every tumor, regardless of its origin and its cause, is 
thus dependent on angiogenesis for its growth after it has reached a certain size. 

Three principal mechanisms play an Important part in the actrvity of angiogenesis Inhibitors 
against tumors: 1) Inhibition of the growth of vessels, especially capillaries, into avascular 
resting tumors, with the result ttiat there is no net tumor growth owing to the balance tiiat is 
achieved between apoptosis and proliferation; 2) Prevention of the migration of tumor cells 
owing to the absence of blood flow to and from tumors; and 3) Inhibition of. endotiielial cell 
proliferation, thus avoiding the paracrine growth-stimulating effect exerted on the surroun- 
ding tissue by the endothelial cells which normally line the vessels. 

Surprisingly, it has now been found that nicotinamide derivatives of fomiula I, described be- 
low, are a new class of compounds that have advantageous phamiacological properties 
and inhibit, for example, th activity of the VEGF receptor tyrosine kinas , the growtti of 
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tumors and VEGF*dep ndent cell proliferation, and the other diseases mentioned abov 
and below. 

The compounds of formula i open up, for example, an unexpected new therapeutic ap- 
proach, especially for diseases in the treatment of v^^ich, and also for the prevention of 
which, an Inhibition of angiogenesis and/or of tiie VEGF receptor tyrosine kinase shows 
beneficial effects. 

The invention relates to the use of a compound of formula I, 



wherein 

n is from 1 up to and including 6; 
W is O or S; 

Ri and 1^ represent independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents an cycloalkyi group, an aryl group, or a mono- or bicyciic heteroaryl group 

comprising one or more ring nitrogen atoms and 0, 1 or2 heteroatoms independently from 

each other selected from the group consisting of oxygen and sulfur, whidi groups In each 

case are unsubstituted or mono- or polysubstituted; 

R and R' are independentiy of each otiier hydrogen or lower alkyI; 

X represents an aryl group, or a mono- or bicyciic heteroaryl group comprising one or more 

ring nitrogen atoms and 0, 1 or 2 heteroatoms independentiy from each other selected from 

ttie group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 

mono- or polysubstituted; 

and of a N-oxide or a possible tautomer thereof; 

or of a phamnaceutically acceptable salt of such a compound for tiie preparation of a 
phanmaceuticai composition for the treatment of a disease which responds to an inhibition 
of the VEGF receptor tyrosine kinase activity. 




(CRRVX 
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The general terms used hereinbefore and hereinafter preferably have within the context of 
this disclosure the following meanings, unless otherwise Indicated: 

The prefix "lower" denotes a radical having up to and including a maximum of 7, especially 
up to and including a maximum of 4 carbon atoms, the radicals in question being either 
linear or branched with single or multaple branching. 

Where the plural fomn is used for compounds, salts, and the like, this is taken to mean also 
a single compound, salt, or the like. 

Any asymmetric carbon atoms (for example in compounds of fonnula I, wherein R or R' is 
iower alkyi) may be present in the (R)-, (S)- or ff?.S)-configurafidn, preferably in the (R)- or 
(S)-configuration. The compounds may thus be present as mixtures of isomers or as pure 
isomers, preferably as enantiomer-pure diastereomers. 

The invention relates also to possible tautomers of the compounds of fonnula 1. 

X is preferably pyridyl or phenyl, most preferred it is 3- or 4-pyridyl. 

in a preferred embodiment of the invention X is substituted by lower alkoxy. 

In further a very pref en^d embodiment of the invention X has the substructure X' 




wherein Rx is hydrogen or lower all^. 

Rz is preferably phenyl which Is mono- or disubstituted by lower alkyI, lower alkynyt, 
halogen, preferably fluoro, and trifiuoromelhyl; or cycloalkyi, preferably cydohexyl 
substituted by lower aikyi, preferably te/fbutyl. 
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R3 is preferably hydrogen. 
W is preferably O. 

The integer n Is preferably 1 or 2, very preferably 1 . 

Lower alkyi is preferably aikyi with from and including 1 up to and including 7, preferably 
from and including 1 to and including 5, and is linear or branched; preferably, lower alkyi is 
pentyh such as n-pentyl, butyl, such as n-butyl, sec-butyl, isobutyl, tert-butyl, propyl, such as 
n-propyl or isopropyl, ethyl or methyl. Preferably lower alkyi is methyl, propyl or tert-butyl. 

Lower acyl is preferably formyl or acetyl. 

''AryT is an aromatic radical which is bound to the molecule via a bond tocated at an 
aromatic ring carbon atom of the radical. In a pref en'ed embodiment, aryl is an aromatic 
radical having 6 to 14 carbon atoms, especially phenyl, naphthyl, tetrahydronaphthyl, 
fluorenyl or phenanthrenyl, and is unsubstituted or substituted by one or more, preferably 
up to three, especially one or two substituents, espedally selected from amino, mono- or 
disubstituted amino, halogen, lower alkyi, substituted alkyi, lower alkenyl, lower alkynyl, 
lower alkanoyi, hydroxy, etherified or esterif ied hydroxy, nitro, cyano, carboxy, esterif ied 
carboxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyl, amidino, 
guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, phenyl- 
lower alkylthio, alkylphenylthio, lower alkylsiilfinyl, phenylsutfinyl, phenyHower alkylsulfinyl, 
alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyHower altqflsulfonyl, 
alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower alkylsulfonyl, such as 
especially trifluoromethane sulfonyl, dihydroxybora (-B(0H)2), heterocyclyl, and lower 
alkylene dioxy bound at adjacent C-atoms of the ring, such as methylene dioxy. Aryl is more 
preferably phenyl or naphthyl, which in each case is either unsubstituted or independently 
substituted by one or two substituents selected from the group comprising halogen, 
especially fluorine, chlorine, or bromine; hydroxy; hydroxy, ettierified by lower alkyi, e.g, 
methyl or by halogen-lower alkyi, e.g. tirifluoromethyl; lower alkyi, e.g. metiiyl or propyl; 
lower alkynyl, such as 1-propynyl; esterified cart>oxy, especially lower alkoxy carbonyl, e.g. 
metiioxy carbonyl, /hpropoxy carbonyl or feopropoxy carbonyl; N-mono-substituted 
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carbamoyl, in particular carbamoyl monosubstltuted by lower alkyi, e^g. methyl, n-propyl or 
/so-propyi; substituted alkyi, especially lower alkyi, e.g. methyl or ethyl, substituted by lower 
alkoxy cafbonyl, e.g. methoxy carbonyl or ethoxy carbonyl; and halogen-lower alkyi, most 
preferably trif luoromethyl. 

Aryl in the iorm of phenyl which is substituted by tower alkylene dioxy bound to two adjacent 
C-atoms, such as methylenedioxy, is preferably 3.4-methylenedioxyphenyL 

A cycloalkyi group is preferably cyclopentyl, cyclohexyi or cycloheptyl, and may be 
unsubstituted or substituted by one or more, especially one or two, substitutents selected 
from the group defined above as substitutents for aryl, most preferably by lower alkyI, such 
as rnelhyl, lower aikoxy, such as methoxy or ethoxy, or hydroxy. 

Substituted alkyI is alkyI as last defined, especially lower alkyI, preferably methyl; where one 
or more, especially up to three, substituents may be present, primarily from the group selec- 
ted from halogen, especially fluorine, amino, N-lower alkylamino, N.N-di-lower alkylamino, 
N-loweralkanoylamino, hydroxy, cyano, carix>xy, lower alkoxycari^onyl, and phenyl-iower 
alkoxycarii)onyl. Trrfluoromethyl is especially prefen'ed. 

Mono- or disubstituted amino is especially amino substituted by one or two radicals selected 
independently of one another from lower alkyI, such as methyl; hydroxy-lower alkyI, such as 
2-hydroxyethyl; phenyl-lower alkyI; lower alkanoyi, such as acetyl; benzoyl; substituted ben- 
zoyl, wherein the phenyl radical is especially substituted by one or more, preferably one or 
two, substituents selected from nitro, amino, halogen, N-lower alkylamino, N,N-di-lower al- 
kylamino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, lower alkanoyi, and carbamoyl; 
and phenyl-lower alkoxycarbonyl, wherein the phenyl radical is unsubstituted or espedally 
substituted by one or more, preferably one or two, substituents selected from nItro, amino, 
halogen, N-lower alkylamino, N,N-di-lower alkylamino, hydroxy, cyano, carboxy, lower alko- 
xycarbonyl, lower alkanoyi, and carbamoyl; and is preferably N-lower alkylamino, such as N- 
methylamino, hydroxy-lower alkylamino, such as 2-hydroxyetiiylamino, phenyl-lower alkyl- 
amino, such as benzylamino, N,N-di-lower alkylamino, N-phenyHower alkyl-N-lower alkyla- 
mino, N,N-di-lower alkylphenylamino, lower alkanoylamino, such as acetylamino, or a sub- 
stituent select d from the group comprising benzoylamino and phenyHower alkoxycarbonyl- 
amino, wherein the phenyl radical in each case is unsubstituted or especially substituted by 
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nitro or amino, or also by halogen, amino, N-lower alkyiamino, N,N-dMower alk^amino, hy- 
droxy, cyano, carboxy, lower alkoxycarbonyl, lower alkanoyi, carbamoyl oraminocarbonyi- 
amino. 

Halogen Is especially fluorine, chlorine, bromine, or iodine, especially fluorine, chlorine, or 
bromine. 

Etherified hydroxy is especially C8-C2oalkyloxy, such as n-decyloxy, lower alkoxy (prefen^ed), 
such as methoxy, ethoxy, isopropyloxy, or n-pentyloxy, phenyl-lower alkoxy, such as ben- 
zyloxy, or also phenyloxy, or as an alternative or in addition to the previous group CrCaoal* 
kyloxy, such as n-decyloxy, halogen-lower alkoxy, such as trifluoromethyloxy or 1,1,2,2-te- 
trafluoroethoxy. 

Esterified hydroxy is especially lower alkanoyloxy, benzoyloxy, lower alkoxycarbonytoxy, 
such as tert-butoxycarbonyloxy, or phenyl-lower alkoxycariDonyloxy, such as benzyloxycar- 
bonybxy. 

Esterified carboxy is especially lower alkoxycari^onyl, such as tert-butoxycarbonyl, iso- 
propoxycartDonyl, methoxycariDonyl or ethoxycari^onyl, phenyl-lower alkoxycarbonyl, or 
phenyloxycarbonyl. 

Alkanoyi is primarily alkylcart)onyl, especially lower alkanoyi, e.g. acetyl. 

N-Mono- or N,N-disubstituted cart^amoyl is especially substituted by one or two substituents 
independently selected from lower all^l, phenyl-lower alkyi, and hydroxy-lower alkyi, at the 
terminal nitrogen atom. 

Alkylphenylthio is especially lower alkylphenylthto. 
Alkylphenylsulfonyl is especially lower alkylphenylsuWonyl. 



Alkylphenylsulfinyl is esp cially lower alkytphenylsulfinyi. 
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A mono- or bicyclic heteroaryi group comprising on or more ring nitrogen atoms and 0, 1 or 
2 heteroatoms independently from each other selected from the group consisting of oxygen 
and sulfur, which groups in each case are unsubstituted or mono- or polysubstituted refers 
to a heterocyclic moiety that is unsaturated in the ring binding the heteroaryi radical to the 
rest of the molecule in formula I and is preferably a ring, where at least in the binding ring, 
but optionally also in any annealed ring, one or more, preferably 1 to 4, most preferably 1 or 
2, cartoon atoms are replaced each by a heteroatom selected from the group consisting of 
nitrogen, oxygen and sulfur; where the binding ring preferably has 5 to 12, more preferably 
5 to 7 ring atoms; and may be unsubstituted or substituted by one or more, especially one 
or two, substitutents selected from the group defined above as substitutents for aryl, most 
preferably by lower alkyi, such as methyl, lower alkoxy, such as methoxy or ethoxy, or 
hydroxy; preferably the mono- or bicyclic heteroaryi group is selected from 2H-pyn^olyl, 
pyrrolyl, imidazolyl, benzimidazolyl, pyrazolyl, indazolyl, purinyl, pyridyl, pyrazinyl, 
pyrimidinyl, pyridazinyl, 4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, 
quinoxalyl, quinazolinyl, quinnolinyl, pteridinyl, indolizinyl, 3H-indolyl, indolyl, isolndolyl, 
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, tetrazolyl, furazanyi and benzo[d]pyrazol. 
More preferably the mono- or bicyclic heteroaryi group is selected from the group consisting 
of pynrolyl, benzimidazolyl, such as 1 -benzimidazolyl, indazolyl, especially 5-indazolyl, 
pyridyl, especially 2-, 3- or 4-pyridyl, isoquinolinyl, especially 3-isoquinolinyi, quinolinyl, 
especially 4-quinolinyl, indolyl, especially 3-indolyl, thiazolyl, or benzo[d]pyrazol. In one 
preferred embodiment of the invention the pyridyl radical is substituted by hydroxy In ortfra 
position to the nitrogen atom and hence exists at least partially in the fonn of the 
con-espondlng tautomer which is pyridin-(1H)2-one. 

Heterocydyl is especially a five or six-membered heterocyclic system with 1 or 2 hetero- 
atoms selected from the group comprising nitrogen, oxygen, and sulfur, which may be un- 
saturated or wholly or partly saturated, and is unsubstituted or substituted especially by lo- 
wer alkyI, such as methyl; a radical selected from 2-methylpyrimidin-4-yl, oxazol-5-yl, 2- 
methyl-l,3-dioxolan-2-yl, 1H-pyrazol-3-yl, and 1-methyl-pyrazol-3-yl is prefen^ed. 

Salts are especially the phannaceutically acceptable salts of compounds of formula i. 

Such salts are formed, for example, as acid addition salts, pref rably with organic or inor- 
ganic adds, from compounds of f omnula I with a basic nitrogen atom, especially the phar- 
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maceutically acceptable salts. Suitable inoi^anic acids are, for example, halogen acids, 
such as hydrochloric acid, sulfuric acid, or phosphoric add. Suitable organic acids are, for 
example, carboxylic, phosphonic, sulfonic or sulfamic acids, for example acetic acid, pro- 
pionic acid, octanoic add, decanoic acid, dodecartoic add, giycolic add, lactic add, fumaric 
acid, succinic acid, adipic add, pimeiic add, suberic add, azelaic add, malic add, tartaric 
add, dtric add, amino acids, such as glutamic acid or aspartic acid, maleic add, hydroxy- 
maleic acid, methylmaleic acid, cyclohe)^ecart30xyHc add, adamantanecart}oxylic add, 
benzoic acid, salicylic acid, 4-aminosalicyiic add, phthaiic add, phenylacetic acid, mandelic 
add, cinnamic acid, methane- or ethane-sulfonic acid, 2-hydroxyethanesulfonic acid, etha- 
ne-1 ,2-disuifonic acid, benzenesulfonic add, 2-naphthalenesulfonic add, 1 ,5-naphthalene- 
disulfonic acid, 2-, 3- or 4-methylbenzenesulfonic acid, methylsulfuric acid, eth^^sulfuric 
acid, dodecylsulf uric acid, N-(^clohexyisulfamic acid, N-methyl-, N-ethyl- or N-propyl-sulfa- 
mic add, or other organic protonic adds, such as ascorbic add. 

in the presence of negatively charged radicals, such as carboxy or sulfo, salts may also be 
formed with bases, e.g. metal or ammonium salts, such as alkali metal or atkaline earth me- 
tal salts, for example sodium, potassium, magnesium or calcium salts, or ammonium salts 
with ammonia or suitable organic amines, such as tertiary monoamines, for example triethyl- 
amine or tri(2-hydroxyethyl)amine, or heterocyclic bases, for example N-ethyl-piperidine or 
N,N'-dimefhyIpiperazine. 

When a basic group and an acid group are present in the same molecule, a compound of 
f omiula 1 may also form internal salts. 

For isolation or purification purposes it Is also possible to use phanmaceutically unaccept- 
able salts, for example picrates or perchlorates. For therapeutic use, only pharmaceutically 
acceptable salts or free compounds are employed (where applicable in the form of pharma- 
ceutical preparations), and these are therefore preferred. 

In view of the close relationship between the novel compounds in free form and those in the 
form of their salts, including tiiose salts that can be used as intennediates, for example in 
the purification or identification of the novel compounds, any refer nc to the f re com- 
pounds hereinbefore and h reinafter is to be understood as referring also to the correspon- 
ding salts, as appropriate and expedient 
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The compounds of formula I and N-oxides thereof have valuable pharmaoological 
properties, as described hereinbefore and hereinafter. 

The efficacy of the compounds of the Invention as inhibitors of VEGF-receptor tyrosine 
kinase activity can be demonstrated as follows: 

Test for activity against VEGF-receptor tyrosine Idnase. The test is conducted using Rt-1 
VEGF-receptor tyrosine kinase. The detailed procedure is as follows: 30 )jd kinase solution 
(10 ng of the kinase domain of Flt-1, Shibuya et al., Oncogene 5, 519-24 [1990]) in 20 mM 
Tris»HCI pH 7.5, 3 mM manganese dichloride (MnCl2), 3 mM magnesium diioride (MgClg), 
10 jiuVi sodium vanadate, 0.25 mg/ml pdiyethylenglyco! (PEG) 20000, 1mM dithiothreitol and 
3 jig/nl poly(Qlu,Tyr) 4:1 (Sigma, Buchs, Switzerland), 8 pM l^Pl-ATP (0.2 fiCI) , 1% 
dimethyl sulfoxide, and 0 to 100 (iM of the compound to be tested are incubated together 
for 10 minutes at room temperature. The reaction is then temninated by the addition of 10 ^1 
0.25 M ethylenediaminetetraacetate (EDTA) pH 7. Using a multichannel dispenser (LAB 
SYSTEMS, USA), an aliquot of 20 pi is applied to a PVDF (= polyvinyl difluoride) Immobiton 
P membrane (Millipore, USA), through a Gibco-BRL microtiter filter manifold and connected 
to a vacuum. Following complete elimination of the liquid, the membrane is washed 4 times 
successively in a bath containing 0.5% phosphoric acid (H3PO4) and once with ethanol, 
incubated for 10 minutes each time while shaking, then mounted in a Hewlett Packard 
TopCount Manifold and the radioactivity measured after tiie addition of 10 pi Microscint® (B- 
scintillation counter liquid). ICso-values are determined by linear regression analysis of the 
percentages for tiie inhibition of each compound in three concentrations (as a rule 0.01 , 
0.1, and 1 funol). The ICso-values that can be found witii compounds of fonnula I are in the 
range of 1 to 1000 nM, preferably in the range of 1 to 100 nM. 

The antitumor efficacy of the compounds of tiie invention can be demonstrated in vivo as 
follows: 

In vivo activity in ttie nude mouse xenotransplant model: female BALB/c nude mice (8-12 
weeks okJ), Novartis Animal Farm, Sissein, Switzerland) are kept under sterile conditions 
wiO) water and feed ad libitum. Tumors are induced eitfier by subcutaneous injection of 
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tumor cells into mice (for example, Du 145 prostate carcinoma cell line (ATCC No. HTB 81 ; 
see Cancer Research 37, 4049-58 (1978)) or by implanting tumor fragments (about 25 mg) 
subcutaneously into the left flank of mice using a 13-gauge trocar needle under Forene^ 
anaesttiesia (Abbott, Switzerland). Treatment with the test compound is started as soon as 
flie tumor has reached a mean volume of 100 mm®. Tumor growth is measured two to three 
times a week and 24 hours after the last treatment by detenfnining the length of two perpen- 
dicular axes. The tumor volumes are calculated in accordance with published methods (see 
Evans et al., Brit J. Cancer 45, 466-8 [1982]). The antitumor efficacy is detennined as the 
mean increase in tumor volume of the treated animals divided by the mean increase in tu- 
mor volume of the untreated animals (controls) and, after multiplication by 100, Is expressed 
as T/C%. Tumor regression (given in %) is reported as tiie smallest mean tumor volume in 
relation to the mean tumor volume at the start of treatment. The test compound is admini- 
stered daily by gavage. 

As an alternative otiier cell lines may also be used in the same manner, for example: 

- the MCF-7 breast adenocarcinoma cell line (ATCC No. HTB 22; see also J. Nati. Cancer 
Inst. (Bethesda) 51, 1409-16 [1973]); 

- the MDA-MB 468 breast adenocarcinoma ceil line (ATCC No. HTB 132; see also In Vitro 
14, 91 VIS [1978]); 

- the MDA-MB 231 breast adenocarcinoma cell line (ATCC No. HTB 26; see also J. Natl. 
Cancer Inst. (Bethesda) 53, 661 -74 [1 974]); 

- the Colo 205 colon carcinoma cell line (ATCC No. CCL 222; see also Cancer Res. 38. 
1345-55 [1978]); 

- tiie HCT 116 colon carcinoma cell line (ATCC No. CCL 247; see also Cancer Res. 41, 
1751-6 [1981]); 

- the DU145 prostate carcinoma cell line DU 145 (ATCC No. HTB 81; see also Cancer Res. 
37,4049-58 [1978]); and 

- the PC-3 prostate carcinoma cell line PC-3 (ATCC No. CRL 1435; see also Cancer Res. 
^524-34 [1980]). 

The inhibition of VEGF-induced KDR-receptor autophosphorylation can be confimfied witfi a 
further in vitro experiment in cells: transfected CHO cells, which pemianenfly express human 
VEGF receptor (KDR), are seeded in complete ojlture medium (with 10% fetal calf senjm = 
PCS) in 6-weD cell-culture plates and incubated at 37°C under 5% CQa until they show about 
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80% oonfluency. The compounds to b tested are then diluted in culture medium (without FCS, 
with 0.1% bovine serum albumin) and added to the cells. (Controls comprise medium without 
test compounds). After two hours of incubation at 37*'C, recombinant VEGF is added; the final 
VEGF concentration is 20 ng/mQ. After a further five minute incubation at 37^C, the cells are 
washed twice with ice-cold PBS (phosphate-buffered saline) and immediately lysed in 100 pi 
l^is buffer per well. The lysates are then centrifuged to remove tiie cell nuclei, and the protein 
concentrations of the supematants are detennnied using a commercial protein assay (BIORAD). 
The lysates can then either be immediately used or, if necessaiy, stored at -20''C. 

A sandwich EUSA is earned out to measure the KDR-receptor phosphorylation: a monodonal 
antibody to KDR (for example Mab 1495.12.14; prepared by H. Towbin) is immobilized on black 
ELISA plates (OptiPlate™ HTRF-96 from Packard). The plates are tiien washed and tile 
remaining free protein-binding sites are saturated witti 1 % BSA in PBS. The cell lysates (20 pg 
protein per well) are ttien incubated in ttiese plates overnight at 4''C togetiier >Mtti an anti- 
phosphotyrosine antibody coupled witti alkaline phosphatase (PY20 J\P from Transduction 
Laboratories). The (plates are washed again and Uie) binding of ttie antiphosphotyrosine 
antibody to ttie captured phosphorylated receptor is then demonstrated using a luminescent AP 
substrate (CDP-Star, ready to use, witti Emerald II; TROPIX). The luminescence is measured in 
a Packard Top Count Microplate Sdntillation Counter (Top Count). The difference between tiie 
signal of the positive control (stimulated witii VEGF) and ttiat of tiie negative control (not 
stimulated witii VEGF) con-esponds to VEGF-induced KDR-receptor phosphorylation (= 1 00 %). 
The activity of ttie tested substances is calculated as % inhibition of VEGF-induced KDR- 
receptor phosphorylation, wherein ttie concentration of substance tfiat induces half the 
maximum inhibition is defined as tiie ED50 (effective dose for 50% inhibition). Compounds of 
fonnula I here preferably show ED50 values in ttie range of 0.25 nM to 1000 nM, preferably 0.25 
to250nM. 

A compound of fomnula I or a N-oxide thereof inhibits to varying degrees also otiier tyrosine 
kinases involved in signal transduction which are mediated by tix)phic factors, for example 
Abl kinase, kinases from the Src family, especially c-Src kinase, Lck, and Fyn; also kinases 
of ttie EGF family, for example, o-ertDB2 kinase (HER-2), o-erbB3 kinasoi o-eribB4 Wnase; 
insulin-like growth factor receptor kinase (IGF-1 kinase), especially members of the PDGF- 
receptor tyrosine kinase family, such as PDGF-receptor kinase, CSF-1 -receptor Wnase, Kit- 
receptor Idnase and VEGF-receptor kinase; and also serineAhreonine kinases* all of which 
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play a role in growth regulation and transfonnation in mammalian cells, including human 
cells. 

The inhibition of oeii)B2 tyrosine kinase (HER-2) can be measured, for example, In the 
same way as the inhibition of EGF-R protein kinase (see House et al., Europ. J. Biochem. 
140 . 363-7 [1984]). The erbB2 kinase can be isolated, and its activity detenmined, using 
methods known perse (see T. Akiyama et al.. Science 232. 1644 [1986]). 

On the basis of tiiese studies, a compound of formula I according to tiie invention shows 
therapeutic efficacy especially against disorders dependent on protein kinase, especially 
proliferative diseases. 

The activity of compounds of tiie fomnula I against pain can be shown in the following model 
of nociception (pain). In this model, the hyperalgesia caused by an intra-planar yeast injec- 
tion is measured by applying increased pressure to the foot until the animal vocalizes or 
withdraws its foot from the applied pressure pad. The model is sensitive to COX inhibitors, 
and diclofenac at 3 mg/kg is used as a positive control. 

Metiiod: The baseline pressure required to induce vocalization or witiidrawal of the paw of 
male Sprague Dawley rats (weighing approximately 180 g, supplied by Iffa Credo, France) 
is measured (2 hours before treatment), followed by an intaia-planar injection of 100 (il of a 
20 % yeast suspension in water in the hind paw. The rats are treated orally with the test 
compound (3, 10 or 30 mg/kg), diclofenac (3 mg/kg) or vehicle (saline) p.o. 2 hours later 
(time point 0 hours), and tiie pressure test is repeated 1 and 2 hours after dosing. Using tiie 
standard apparatus supplied by Ugo Basils, Italy, flie pressure required to induce vocalisa- 
tion or paw witiidrawal of the compound-treated rats at tiiese time points is compared to 
that of vehicle-treated animals. 

On the basis of these studies, a compound of formula I surprisingly is appropriate for the 
treatment of psun. The compounds of the formula I or an N-oxide thereof according to the 
invention also show ttierapeutic efficacy especially against other disorders dependent on 
protein kinase, espedally proliferative diseases. 
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On the basis of their efficacy as inhibitors of VEGF-receptor tyrosine Idnase activity, the 
compounds of the fomnuia I primarily inhibit the growth of blood vessels and are thus, for 
example, effective against a number of diseases associated with deregulated angiogenesis, 
especially diseases caused by ocular neovascularisation, especially retinopathieSt such as 
diabetic retinopathy or age-related macula degeneration, psoriasis, haemangioblastoma, 
such as haemangioma, mesangial cell proliferative disorders, such as chronic or acute renal 
diseases, e.g. diabetic nephropathy, malignant nephrosclerosis, thrombotic microangio- 
pathy syndromes or transplant rejection, or especially inflammatory renal disease, such as 
glomerulonephritis, especially mesangioprolrferative glomenilonephritis, haemolytic-uraemic 
syndrome, diabetic nephropathy, hypertensive nephrosclerosis, atheroma, arterial 
restenosis, autoimmune diseases, diabetes, endometriosis, chronic asthma, and especially 
neoplastic diseases (solid tumors, but also ieukemias and other liquid tumor^, especially 
those expressing c-kit, KDR, flt-1 or Flt-3}, such as especially breast cancer, cancer of the 
colon, lung cancer (especially small-cell lung cancer), cancer of the prostate or KaposPs 
sarcoma. A compound of formula I (or an N-oxide thereof) inhibits the growth of tumours 
and is especially suited to preventing the metastatic spread of tumors and the growth of 
micrometastases. 

A compound of formula I can be administered alone or in combination with one or more 
other therapeutic agents, possible combination therapy taking the fomi of fixed combinati- 
ons or the administration of a compound of the invention and one or more other therapeutic 
agents being staggered or given independently of one another, or the combined admini- 
stration of fixed combinations and one or more other therapeutic agents. A compound of 
formula I can besides or in addition be administered especially for tumor therapy in com- 
bination with chemotherapy, radiotherapy, immunotherapy, surgical intervention, or a com- 
bination of these. Long-term therapy is equally possible as is adjuvant therapy in the con- 
text of other treatment strategies, as described above. Other possible treatments are thera- 
py to maintain the patients status after tumor regression, or even chemopreventive therapy, 
for example in patients at risk. 

Therapeutic agents for possible combination are especially one or more cytostatic or cyto- 
toxic compounds, for example a chemotiierapeutic agent or several selected from tiie group 
comprising an inhibitor of polyamine bfosynthesis, an inhibitor of protein kinase, especially 
of serine/threonin protein kinase, such as protein kinase C, or of tyrosine protein kinase. 
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such as epidermal growth factor receptor tyrosine idnase, a cytoldne, a negative growth re- 
gulator, such as TQF-B or IFN-B, an aromatase inhibitor, a classical cytostatic, and an inhi- 
bitor of the interaction of an SH2 domain with a phosphoryiated protein. 

A compound according to the Invention is not only for the (prophylactic and preferably the- 
rapeufic) management of humans, but also for the treatment of other wamv-blooded ani- 
mals, for example of commercially useful animals, for example rodents, such as mice, rab- 
bits or rats, or guinea-pigs. Such a compound may also be used as a reference standard in 
the test systems described above to pemirt a comparison with other compounds. 

In general, the invention relates also to the use of a compound of fonnula I or a N-oxide 
thereof for the inhibition of VEGF-receptor tyrosine activity, either in vitro or in vivo. 

A compound of formula I or a N-oxide thereof may also be used for diagnostic purposes, for 
example with tumors that have been obtained from wami-blooded animal "hosts", espedally 
humans, and implanted into mice to test them for decreases in growth after treatment with 
such a compound, in order to investigate their sensitivity to the said compouild and thus to 
improve the detection and detennination of possible therapeutic methods for neoplastic 
diseases in the original host. 

With the groups of preferred compounds of fomiula I and N-oxides thereof mentioned 
hereinafter, definitions of substituents from the general definitions mentioned hereinbefore 
may reasonably be used, for example, to replace more general definitions with more 
specific definitions or especially with definitions characterized as being prefen'ed. 

In particular, the invention relates to the use of a compound of fomnula I, wherein 
n is from 1 up to and including 6; 
W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyi or lower acyl; 
R2 represente a cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from 
each other selected from the group consisting of oxygen aiKl sulfur, which groups in each 
case ar unsubstituted or substituted by up to three sul)stituents, selected from amino, 
mono- or disubstituted amino, halogen, lower alkyI, substituted allcyl, lower alkenyl, lower 
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alkynyl, lower alkanoyi, hydroxy, etherified or esterifled hydroxy, nitro, cyano, carboxy, 
esterified carboxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N<Hsubstitut6d carbamoyl, 
amidino, guanldino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, 
phenyMower alkylthio, alkylphenyllhio, lower alkylsuKinyl, phenylsutfinyl, phenyl-lower 
alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyMower 
alkylsulfonyt, allqflphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower alkylsuifonyl, 
dihydroxybora (-B(OH)2), heterocyciyi, and lower alkylene dioxy bound at adjacent C-atoms 
of the ring; 

R and R' are independently of each other hydrogen or lower alkyi; 
X represents an aryl group, or a mono- or bicyclic heteroaiy! group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 
the group Gonsisfing of oxygen and sulfur, vi^hich groups in each case are unsubstituted or 
substituted by up to three substituents, selected from amino, mono- or disubstituted amino, 
halogen, lower alkyI, substituted alkyI, lower alkenyl, lower alkynyl, lower alkanoyi, hydroxy, 
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carisoxy, alkanoyi, benzoyl, 
cartDamoyI, N-mono- or N,N-disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, 
sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, aikylphenylthto, 
lower alkylsulfinyl, phenylsulfinyl. phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower 
alkanesulfonyl, phenylsulfonyl, phenyl-lower alkylsuifonyl, alkylphenylsulfonyl, halogen- 
lower alkylmercapto, halogen-lower alkylsuifonyl, dihydroxybora (-B(OH)2), heterocyciyi, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 
or a N-oxide or a possible tautomer thereof; 

or of a phamriaceutically acceptable salt of such a compound for the preparation of a 
phamiaceutical composition for the treatment of a disease which responds to an inhibition 
of the VEGF receptor tyrosine kinase acti>rity. 

More preferably, the Invention relates to the use of a compound of fomriula I, wherein 
v\^erein 

n is from 1 up to and including 3; 
W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyl or lower acyl; 

R2 represents cydohexyl, phenyl, indazolyl, thiazolyl, benzo[d]thiazolyI, benzo[d]pyrazolyl or 

isoquinolinyl, which in each case is unsubstituted or mono- or disubstttuted by lower all^, 
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lower aikenyl or low r aikynyl; and 

wherein each radrcal R2 can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyl; 

X represents phenyl, pyridyK pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by 0x0, hydroxy, lower alkyl or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or of a phannaceuticaliy acceptable salt of such a compound for the preparation of a 
phannaceutical composition for the treatment of a disease which responds to an inhibition 
of tiie VEGF receptor tyrosine kinase activity. 

One prefen-ed embodiment of the Invention relates to a compound of the formula I, wherein 
n is 1 or 2; 
Wis O; 

Ri and R3 represent hydrogen; 

R2 represents cyclohexyl, phenyl, indazolyl, ttiiazolyl or isoquinolinyl, which in each case is 

unsubstituted or mono- or disubstituted by lower aikyi or lower aikynyl; and 

wherein each radical R2 can be unsubstituted or mono- or polysubstituted wifli halogen; 

R and R' are independentiy from each otiier hydrogen or lower alkyl; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted ty 0x0, hydroxy^ lower alkyl or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutically acceptable salt of such a compound is used for tine preparation of 
a phannaceutical composition for the treatment of a disease which responds to an inhibition 
of the VEGF receptor tyrosine kinase activity. 

Especially, the invention relates to the use of a compound of fonnula I or of a N-oxide or a 
possible tautomer ttiereof or of a phannaceutically accept^Ie salt of such a compound for 
tiie preparation of a phannaceutical composition for tiie treatment of a disease which 
responds to an inhibition of the VEGF-receptor tyrosine kinase activity, wherein ttie disease 
is a neoplastic disease. 

In anotiier preferred embodiment of the invention , tiie invention relates to ttie use of a 
compound of tiie fomfiula I or of a N-oxide or a possible tautomer tiiereof ; or of a 
phamnaceutically acceptable salt of such a compound for the preparation of a 
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pharmaceutical composition for the treatment of a disease which responds to an inhibition 
of the VEGF-receptor tyrosine Idnase activity, wherein the disease is retinopathy or age- 
related macular degeneration. 

Furthemnore, ttie invention provides a method for ttie treatment of a disease which 
responds to an inhibition of the VEGF-receptor tyrosine kinase ac&\dty, which comprises 
administering a compound of fomiuia I or a N-o)dde or a pharmaceuticaliy acceptable salt 
thereof, wherein the radicals and symbols have tiie meanirigs as defined above, in a 
quantity effective against said disease, to a warm-blooded animal requiring such treatment 

Moreover, the invention relates to compounds of the fonDula I, wherein 

n is from 1 up to and including 6; 

WisOorS; 

Ri and R3 represent independentiy of each other hydrogen, lower alkyi or lower acyl; 

R2 represents an cycloalkyi group, an aryl group, or a mono- or bicyClic heteroaryl group 

comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from 

each otiier selected from tine group consisting of oxygen and sulfur, which groups in each 

case are unsubstituted or mono- or polysubstituted; 

R and R' are independently of each otiier hydrogen or lower alkyI; 

X represents an aryl group, or a mono- or bicydic heteroaryl group comprising one or more 

ring nitrogen atoms and 0, 1 or 2 heteroatoms independentiy from each otiier selected from 

the group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 

mono- or polysubstituted; 

and N-oxides and possible tautomers thereof; 

and to phamiaceuticatly acceptable salts of such compounds, 

wrtii ttie exception of the compounds of formula I wherein n is 1, W is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and R2 is 3-trifluoromethyIphenyl or 2-methoxyphenyl, 

More preferably, the invention relates to compounds of tiie fonnula 1, wherein 
n is from 1 up to and including 6; 
W isOorS; 

Ri and IR3 represent independentiy of each other hydrogen, lower alkyI or lower acyl; 
R2 represents a cycloalkyi group, an aryl group, or a mono- or bicydic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independentiy from 
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each other selected from the group consisting of oxygen and sulfur, which groups in each 
case are unsubstituted or substituted by up to three substituents, selected from amino, 
mono* or disubstituted amino, halogen, lower alkyi, substituted alkyi, lower alkenyl, lower 
alkynyl, lower alkanoyi, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy, 
esterified carboxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N.N-dlsubstituted carbamoyl, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthto, 
phenyHower alkylthio, alkylphenylthio, lower alkylsuffinyl, phenylsulfinyl, phenyl-lower 
alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyHower 
alkylsulfonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, hatogen-lower alMsulfonyl, 
dihydroxybora (-B(OH)2), heterocydyl, and lower alkylene dioxy bound at adjacent C-atoms 
of the ring; 

R and R' are independently of each other hydrogen or lower alkyi; 
X represents an aryl group, or a mono- or bicycllc heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected from 
tiie group consisting of oxygen and sulfur, which groups in each case are unsubstituted or 
substituted by up to three substituents, selected from amino, mono- or disubstituted amino, 
halogen, lower alkyi, substituted alkyi, lower alkenyl, lower alkynyl, lower alkanoyi, hydroxy, 
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified cart^oxy, alkanoyi, benzoyl, 
cart>amoyl, N-mono- or N,N-disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, 
sulfo,.lower alkylttiio, phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, alkylphenylthio, 
lower alkylsulfinyl, phenylsulfinyl, phenyHower alkylsulfinyl, alkylphenylsulfinyl, tower 
alkanesulfonyl, phenylsulfonyl, phen^-lower alkylsulfonyl, alkylphenylsulfonyl, halogen- 
lower alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora (-B(OH)2), heterocydyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 
or N-oxides or possible tautomers thereof; 
or phamriaceutically acceptable salts of such compounds; 

with the exception of the compounds of fomiula I wherein n is 1 , W is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and R2 is 3-trifluoromethylphenyl or 2-methoxyphenyl. 

Pref en-ed are compounds of the fonfnula I, wherein 
n is from 1 up to and including 3; 
WisOor S; 

Ri and R3 represent independent of each other hydrogen, low r alkyi or lower acyi; 
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R2 represents cyclohexyl, phenyl, indazolyl, thiazolyl, benzoldjthiazolyl, benzo[d]pyrazolyl or 
isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by lower alkyi, 
lower alkenyl or tower alkynyl; and 

wherein each radical R2 can be unsubstituted or mono- or polysut)stituted >Arith halogen; 

R and R' are independently from each other hydrogen or lower alkyi; 

X represents phenyl, pyridyl. pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by 0x0, hydroxy, lower alkyI or lower alkoxy; 

or N-oxides or possible tautomers thereof; 

or pharmaceutically acceptable salts of such compounds; 

with the exception of the compounds of formula I wherein n is 1 , W is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and R2 is 3-trifluoromethylphenyl or 2-methoxyphenyl. 

Especially pref enred is a compound of formula I, wherein 
n is 1 or 2; 

W is O; 

Ri and R3 represent hydrogen; 

R2 represents cyclohexyl, phenyl, indazolyl, thiazolyl or isoquinolinyl, which in each case is 

unsubstituted or mono- or disubstituted by lower alkyI or lower alkynyl; and 

wherein each radical Ra can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyI; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by 0x0, hydroxy, lower alkyI or lower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or a phamnaceutically acceptable salt of such a compound; 

with the exception of the compounds of fomiula I wherein n is 1 , R, R' are hydrogen, X Is 
phenyl and R2 is 3-trif luoromethylphenyl or 2-methoxyphenyL 

In the definition of R2 above the wording "wherein each radical R2 can be unsubstituted or 
mono- or polysubstituted with halogen" denotes a radical R2 wherein also the substituents 
lower alkyI, lower alkenyl or lower alkynyl on the groups mentioned (cyclohexyl, phenyl, 
indazolyl, etc) are themselves optionally substituted by halogen. Therefore, the definition 
comprises inter alia radicals R2 like trifluoromethylphenyl or bis(trTfluoromethyl)-phenyl. 
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High preference is given to a compound selected from the group of compounds consisting 
of 

2H2-{4-PyridyOetiiyI]amino-AK3-{trffl^ 

2-t(4-Pyridy!)methyI]amino-A^[3-(trifIuoromethyl)phenyl]-3^ 

2-[(2-l^thyMi3yridyl)methylJamino-A 

2H:(6-Methoxy-3iDyridyl)methyQam!no-AA[3-(tr»^ 

2-[(4-PyridyOmethynamino-A/^[3Abis(trifluoromethyl)-phenyi]-3i3yr^ 

2-[(4-FVridyOmethyl]amino-A^[5"fluoro-3-trifluorDmemyl-phenyO-3^ 

2-[(4-PyridyOmethyOamino-M{&an^-tert-butylK:yclohe 

2-[(4-Pyridyl)methynamino-A^(4-n-propyli)henyl)-3-pyridinera 

24(4-Pyridyl)methylJamino-A^(4-/>butyli>henyl)-3i3yridinecar^ 

2^(4-Pyridyl)methyl]amino-A^(4-i>pentyI-phenyl)-3-pyridinecarboxamW 

2-[(4-Pyridyl)methynamino-A^-I4-(1-propynyl)i>henyl]-3-pyridinecaA 

2^(4-Pyridyl)metliyOamino-W-(5-indazoIyl)-3-pyridinecarboxamide, 

2^{4-Pyridyl)methyllamino-A»-(3-isoquinoiiny!)-3-pyridinecarboxam 

2-l(Pyridin-6(1 H)K)n-*yl)methyOamino-AK3-{trifluoromemyOphenyQ-3i)yri and 

the pharmaceutically acceptable salt thereof. 

Furthermore, high preference is given to a compound selected from the group of 
compounds consisting of 

2-(Phenylmethylamino)-AI^[3-(lrifluoromethyl)phenyI^ hydrochloride, 

2-[(4-Pyridyl)memyfamlno]-A/^2-fluoro-3-(trifluoromethyl)phen^^ 

2^{4-Pyridyl)methylamlno]-AH4-bromo-3-(tr!fluoromelhyl)pheny^ 

2-[(4-Pyridyl)memylamino]-AI^I2Hfnethyl-3-{trifluoro^ 

2-I(4-Pyridyl)methylamino]-MI2-me%l-5-{trifIuoro^ 

2-[(4-Pyridyl)me%Iamino)-A^(c/s-4-fe/rtutyl-cydohe^ 

2H[(6-Metho3^yrid-3i(0melhylamino>AK4^ 

pyridinecart)oxamide, 

2^(6-Meftoxypyrid-3-yOmeftylamino>A^[2-fluoio-»^ 
pyridinecarboxamide, 

2^{e4\tethoxypyrid-3-yl)rne1hylamino>AK2-mem 
pyridinecarl>oxamide, 

24(1-Oxido-4-pyridyl)methylamino>AK3-(trifluoromethyl)phenyq^^^ 
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2-[3-(A^methyl-caitoxamldo)phenyOmethylamino]-A^-[3-(trffl 
pyridinecarboxamide, 

2-1(1 -Methyl-pyridin-2(1 W)-on-5-yOmethylamjno>AK3Ktrif luoromet^^ 
caiboxamide, 

2-I(64i^ethoxypyrid^yl)methylaminohAH4i^ 
pyridinecarboxamide, 

2-[(4-Pyridyl)methylamino]-/S/{4iDropynyl-3Kt^^ 

2-[(Pyridin-2(1H)<)rv5-yOmethyl]amino-AK4i)ropyny^ 

pyridinecarboxamide, 

2-[(3-HydroxyphenyOmethyOamino-A^[3-(trTfluorometh^^^ 
2-[(Pyrkiin-2(1 W)-on--5-yi)meth^ 
pyrkiinecarboxamide, 

2-[{Pyridin-2(1>:0<>n"5-yl)me%l]amino-AA-[2-fluor^ 
pyridinecaiboxamide, 

2-I(Pyridirh2(1 fJ)-on-5-yOmethyl]aminc>-AH2-m 
pyridinecarboxamide, 

2-I(Pyridin-2(1W)-on--5-yl)methyl]amino-A44-propyW^ 
pyridinecarboxamide, 

2-[(6-Methoxypyrid-3-yl)methylaminoJ-AK4i5ropyl-3K^^ 
pyridinecarboxamide, 

2-l(4-PyridyOmethyl]amino-AH4-(/>propyO-3-(trifluorornetliyl)plienyQ 

2-[(4-Pyndyl)methyl]amino-A^(5-thiazolyI)-3-pyridiriecarboxam[de, 

2-[(4-HydrDxyphenyl)methyOanrwrK)-A^{3-(lrif^ 

2-[(4-Pyridyi)methyl]amtno-Af^rizo[cQpyrazot^yl^^ 

2-[(6-Methoxy-^yridyOmethyQamino-AH3-isoquh^ 

2H(6-Methoxy-3i)yridyOmethyqamirio-AKbenzo[d]pyra^ 

2-t(Pyridin-2(1 H)K)rv6-yl)methyl]amino-AK34^ 

2-[(Pyiidirv2(1 HH)n-5-yOmethyllamirio-Af<b 

2-{(Pyridir^2(1 /y)-orr-5-yOrnethyi]amn^^ 

2-{(Pyridin-2(1 f^rv6-yl)methyqaniiirio-AK&Hn$-4-fe/^butyl-(^cto^ 

carboxamide. 
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2-((1-Oxido-4i)yridyl)methylaminoI-AH4i)ropyl-^trffl 
pyridinecarboxamide, 

2^(Pyridin-2(1H)K)rv5-yl)methyOamino-/\A[4-ethyl-5-^^ 

pyridinecariDoxamide, 

2-{(FVridirh2(1 A^H^n-6-yl)methyl]amino^ 

2-[(1 -Methyl-pyridin-2(1 H)K>n-5-yOme%lamino}-A^I3,4-bis(trifluor^ 

pyridinecart)Oxannide, and 

the pharmaceutically acceptable salts thereof. 

A compound of the invention may be prepared by processes that, though not applied 
hitherto for the new compounds of the present invention, are known perse, especially a 
process characterized in that for the synthesis of a compound of the f onmula I wherein the 
symbols Ri. R2, R3. R, R'. X, W and n are as defined for a compound of the fomnula I. an 
pyridine derivative of the formula II 

W 

wherein W, Ri and Raare as defined for a compound of the formula I and Y is a leaving 
group, such as a halogen, preferably chloro, Is reacted with an amine of the formula III 

RrNH-(CRRVX (III) 

wherein n, R, H\ R3 and X are as defined for a compound of the formula I, optionally In the 
presence of a base and a suitable catalyst, such as a copper(l) compound optionally in the 
presence of an inert sohrent; 

where the above starting compounds II and HI may also be present witti functional groups in 
proterted forni if necessary and/or in the fomi of salts, pro\rtded a sall-f onning group is 
present and the reacfion in salt fonn is possible; 
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any protecting groups in a protected d riva^e of a compound of the formula I ar removed; 

and, if so desired, an obtainable compound of fomnula I is converted into another compound 
of fomnula I or a N-cxide tfiereof , a free compound of f onnula I is converted into a salt, an 
obtainable salt of a compound of formula I is converted into the free compound or another 
salt, land/or a mixture of isomeric compounds of fomnula I is separated into the individual 
isomers. 

Alternatively, a compound of the invention wherein attached to the carbon atom bound to 
the nitrogen atom in the bridging group is hydrogen may be prepared by a process in which 
an aminopyridine of fomnula IV 



w 




wherein Rt and R2 are as defined for a compound of the fomnula I is reacted with a carbonyl 
compound of the fonmula V 

X-C(RR')„.rCR=0 (V) 

wherein X, n, R and R' are as defined for a compound of the fonmula I in the presence of a 
reducing agent. The carbonyl compound of the fonnula V may also be present in the fomn 
of reactive derivative; however, the free aldehyde or ketone is preferred. Reactive 
derivatives of the compounds of formula V are, for example, corresponding bisulfite adducts 
or especially semiacetals, acetals, semiketals or ketals of compounds of fomnula V with 
alcohols, for example lower alkanols; or thioacetals or thioketals of compounds of formula V 
with mercaptans, for example lower aikanesuffides. 

The reductive alkylation is preferably earned out with hydrogenation in the presence of a 
catalyst, espedally a noble metal catalyst, such as platinum or espedally palladium, which 
is preferably bonded to a canier material, such as cartoon, or a heavy metal catalyst, such 
as Raney nickel, at nomnal pressure or at pressures of from 0.1 to 10 l^egaPascal (MPa), or 
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wrth reduction by means of complex hydrides, such as borohydrides, especially alkali metal 
cyanoborohydrides, for example sodium cyanoborohydride, in the presence of a suitable 
acid, preferably relatively weak acids, such as lower alkanecarboxylic acids, espeaally 
acetic acid, or a sulfonic acid, such as p-toluenesulfonic acki; In customary solvents, for 
example alcohols, such as methanol or ethanol, or ethers, for example cydic ethers, such 
as tetrahydrofuran, in the presence or absence of vyater. 

Detailed description of the process: 

In the more detailed description of the process below Ri, R2, R3, R, R', X, W and n are as 
defined for compounds of fomnula I, unless othenwise indicated. 

The reaction of compounds of fonnula II and 111 Is preferably canied out in a polar solvent, 
for example in alcohols, e.g. ethanol, jsopropanol, butanol, 3-ethyl-3-pentanol, in 
dimethylacetamide- , dimethylformamlde or Mmethylpyn-olldone and preferably under an 
inert atmosphere, for example under a nitrogen or an argon atmosphere. The base that is 
used in the reaction can be selected from customary bases, such as potassium cart)onate, 
caesium carbonate or an organic base such as a tretiary amine, such as ethyldllsopropyl- 
amine, or an aromatic amine such as pyridine, or in the presence of an excess of the 
reagent of formula III. Good results were obtained with potassium carbonate. The reaction 
is catalysed by copper ion catalysts or nickel salts. Preferably, copper{l)oxide or copper(l)- 
iodide Is used as ttie catalyst. The compounds are preferably reacted between 0.5 and 24 
hours, e.g. 120 minutes, between room terriperature and tiie reflux temperature of tiie 
solvent. If dimetiiylformamlde Is chosen as tiie solvent for the reaction, tiie temperature is 
e.g. preferably in tiie range of 80 •C up to the reflux temperature of tiie solvent 

Prptec^no groups 

If one or more other functional groups, for example cari^oxy, hydroxy, amino, or mercapto, 
are or need to be protected in a compound of fomnulae II, III and/or IV, because they should 
not take part in the reaction, tiiese are such groups as are usually used in tiie synthesis of 
peptide compounds, and also of cephalosporins and penicillins, as well as nucleic acid 
derivatives and sugars. 
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The protecting groups may already be present in precursors and should protect the func- 
tional groups concerned against unwanted secondary reactions, such as acylations, etiieri- 
fications, esterifications, oxidations, solvolysis, and similar reactions. It is a diaracterisHc of 
protecting groups that they lend themselves readily, i.e. w'rthout undesired secondary reac- 
tions, to removal, typically by solvolysis, reduction, photolysis or also by enzyme activity, for 
example under conditions analogous to physiological conditions, and that they are not pre- 
sent in tiie end-products.The specialist knows, or can easily establish, which protecting 
groups are suitable with the reactions mentioned hereinabove and hereinafter. 

The protection of such functional groups by such protecting groups, tiie protecting groups 
tiiemselves, and their removal reactions are described for example in standard reference 
works, such as J. F. W. IWcOmie, ''Protective Groups in Organic Chemistry", Plenum Press, 
London and New York 1973, in T. W. Greene, "Protective Groups in Organic Synthesis", 
Wiley, New York 1981, in The Peptides"; Volume 3 (editors: E. Gross and J. Meienhofer), 
Academic Press, London and New York 1981, in "MeUioden der organischen Chemie" 
{Methods of organic chemistry^, Houben Weyl, 4th edition, Volume 15/1, Georg Thieme 
Verlag, Stuttgart 1974, in H.-D. Jakubke and H. Jescheit, "Aminosauren, Peptide, Proteine" 
{Amino acids, peptides, proteins), Veriag Chemie, Weinheim, Deerfield Beach, and Basel 
1982, and in Jochen Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate" 
{Chemistry of carboliydrates: monosaccharides and derivatives), Georg Thieme Veriag, 
Stuttgart 1974. 

In one embodiment of the invention a compound of fomnula I comprising a 2-metiioxypyridyl 
radical is transfenred into a compound of fomnuia I comprising a 2-hydroxypyridyl radical by 
treatment with trimethyisilyl iodide for about 20 to 35 hours at a temperature between 45 ""C 
and 70 ""C in a suitable solvent, e.g. a halogenated alkane, like chloroform, optionally 
followed by treatment with methanol. 

Additional process steps 

In the additional process steps, carried out as desired, functional groups of the starting 
compounds which should not take part in the reaction may b present in unprotected fonm 
or may be protected for example by one or more of tiie protecting groups mentioned here- 
inabove under 'protecting groups". The protecting groups are tiien wholly or partiy removed 
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according to one of the methods described there. 

Salts of a compound of fonnula 1 wWi a sait-fomiing group may be prepared in a manner 
known perse. Add addition salte of compounds of formula I may thus be obtained by 
treatment with an acid or with a suitable anion exchange reagent A salt with two add mo- 
lecules (for example a dihalogenide of a compound of formula I) may also be converted Into 
a salt with one acid molecule per compound (for example a monohalogenide); this may be 
done by heating to a melt, or for example by heating as a solid under a high vacuum at 
elevated temperature, for example from 130 to 1 70^*0, one molecule of the acid being ex- 
pelled per rholecuie of a compound of formula I. 

Salts can usually be converted to free compounds, e.g. by treating witti suitable basic 
agents, for example witti alkali metal carbonates, alkali metal hydrogencarbonates, or alkaH 
metal hydroxides, typically potassium carbonate or sodium hydroxide. 

Stereoisomeric mixtures, e.g. mixtures of diastereomers, can be separated into tiieir corres- 
ponding isomers in a manner known perse by means of suitable separation metiiods. Dia- 
stereomerlc mixtures for example may be separated Into their individual diastereomers by 
means of fractionated crystallization, chromatography, solvent distribution, and similar pro- 
cedures. This separation may take place eitiier at the level of a starting compound or in a 
compound of formula I itself. Enantiomers may be separated tiirough the f onmation of dia- 
stereomeric salts, for example by salt fomiation with an enantiomer-pure chiral acid, or by 
means of chromatography, for example by HPLC, using chromatographic substrates witii 
chiral ligands. 

A compound of fonnula I, wherein W is O, can be converted into tiie respective compound 
wherein W Is S, for example, by using an appropriate sulfur compound, e.g. using reaction 
witii Lawesson's reagent (2,4-bis-(4-methoxypheny02,4-dittiioxo-1,2,3,4Hdtthiaphosphetan) 
in a halogenated carbon hydrate, such as dichlorometiiane, or an aprotic solvent, such as 
toluene or xylene, at temperatures from about 30 "^C to raflux. 

A compound of ttie fonnula I wherein Ri is hydrogen can be converted to tiie respective 
compound wherein Ri is lower alkyi by reaction e.g. w'rth a diazo lower alkyi compound, 
especially diazometiiane, in an inert solvent, preferably in ttie presence of a noble metal 
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catalyst, specially In dispersed form. e.g. copper, or a noble metal salt, e.g. oopper(l)- 
chloride or copper(ll)-suffate. Also reaction with lower alkylhalogenides is possible, or with 
other leaving group canying lower aikanes, e.g. lower alkyl alcohols esterified by a strong 
organic sulfonic acid, such as a lower alkane sulfonic acid (optjonally substituted by 
halogen, such as fluoro), an aromatic sulfonic add, for example unsubslituted or substituted 
benzene-suif onic acid, the substituents preferably being selected from lower alkyi, sudi as 
methyl, halogen, such as bromo, and/^or nitro, e.g. esterified by methane sulfonic add, tri- 
methane sulfonic add or p-toluol sulfonic add. The alkylation takes place espedally in 
aqueous solution and/or in the presence of polar solvents, typically alcohols, for example 
methanol, ethanol, isopropanol, or ethylene glycol, ethers, typically dioxane, amides, 
typically dimethylfonrnamide, or phenols, typically phenol, and also under non-aqueous 
conditions, in non-po!ar solvents, typically benzene and toluene, or in benzene/water 
emulsions, where applicable in the presence of acidic or bask: catalyists, for example 
leaches, typically sodium hydroxide solution, or in the presence of solid-phase catalysts, 
typically aluminium oxide, that have been doped with hydrazine, in ettiers, for example 
diethylether, generally at temperatures from about C'C to the boiling temperature of the 
conresponding reaction mixture, preferably between 20**C and reflux temperature, if 
necessary under increased pressure, e.g. in a sealed tube, a temperature in excess of 
boiling point also being possible, and/or under inert gas, typically nitrogen or argon. 

it should be emphasized that reactions analogous to the conversions mentioned In this 
chapter may also take place at the level of appropriate intermediates. 

General process conditions 

All process steps described here can be canied out under known reaction conditions, pre- 
ferably under those specifically mentioned, in the absence of or usually in the presence of 
solvents or diluents, preferably such as are inert to the reagents used and able to dissolve 
these, in the absence or presence of catalysts, condensing agents or neutralisiing agents, 
for example Ion exchangers, typically cation exchangers, for example in the H+ fomi, de- 
pending on the type of reaction and/or reactants at reduced, nomoal, or elevated tempera- 
ture, for example in the range from -100*^0 to about IQO'^C, preferably from about -80*'C to 
about ISO'^C, for example at -80 to -GO^'C, at room temperature, at - 20 to 40°C or at the boi- 
ling point of the solvent used, under atmospheric pressure or in a dosed vessel, where ap- 
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propriate under pressure, and/or in an Inert atmosph re, for example und r argon or nitro- 
gen. 

Salts may be present in ail starting compounds and transients. If these contain saK-fomiing 
groups. Salts may also be present during the reaction of such compounds, provided the 
' reaction is not thereby disturbed. 

At all reaction stages, isomeric mixtures that occur can be separated into their individual 
isomers, e.g. diastereomers or enantiomers, or into any mixtures of isomers, e.g. racemates 
or diastereomeric mixtures, typically as described under "Additional process steps". 

In certain cases, typically in hydrogenation processes, it is possible to achieve stereose- 
lective reactions, allowing for example easier recovery of individual isomers. 

The solvents from which those can be selected which are suitable for the reaction in ques- 
tion include for example water, esters, typically lower alkyl-lower alkanoates, e.g diethyl 
acetate, ethers, typically aliphatic ethers, e.g. diethylether, or cyclic ethers, e.g. tetrahydro- 
furan, liquid aromatic hydrocarbons, typically benzene or toluene, alcohols, typically metha- 
nol, ethanol or 1- or 2-propanol, nitrites, typically acetonitrile, halogenated hydrocarbons, 
typically dichloromethane, acid amides, typically dimethylfonfnamide, bases, typically hetero- 
cyclic nitrogen bases, e.g. pyridine, cartjoxylic acids, typically lower alkanecarboxylic acids, 
e.g. acetic acid, cartDoxylic add anhydrides, typically lower alkane acid anhydrides, e.g. ace- 
tic anhydride, cyclic, linear, or branched hydrocartx)ns, typically cyclohexane, hexane, or 
isopentane, or mixtures of ftese solvents, e.g. aqueous solutions, unless othenAfise stated 
in the description of the process. Such solvent mixtures may also be used in processing, for 
example through chromatography or distribution. 

The invention relates also to those fomns of the process in which one starts from a com- 
pound obtainable at any stage as a transient and cames out the missing steps, or breaks 
off the pnDcess at any stage, or forms a starting material under flie reaction conditions, or 
uses said starting material in the fonn of a reactive derivative or salt, or produces a com- 
pound obtainabi by means of the process according to tiie invention and processes tfie 
said compound in situ. In the pref enred embodiment, one starts from those starting materials 
which I ad to the compounds described hereinabove as prefened, particularty as especially 
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preferred, primarily preferred, and/or preferred abov all. 

In the preferred embodiment, a compound of fomiula I is prepared according to or in analo- 
gy to tlie processes and process steps defined in the Examples. 

The compounds of f onmula I, Including their salts, are also obtainable in the form of hydra- 
tes, or their crystals can include for example the solvent used for crystallization (present as 
solvates). 

Pharmaceutical oreoarations. methods, and uses 

The present Invention relates furthermore to a method for the treatment of a neoplastic 
disease which responds to an inhibition of the VEGF-receptor tyrosine kinase activity, which 
comprises administering a compound of formula I or a N-oxide or a phanrnaceutically 
acceptable salt thereof, wherein the radicals and symbols have the meanings as defined 
above for fonmula I, in a quantity effective against said disease, to a wami-blooded animal 
requiring such treatment. 

In another embodiment the invention relates to a method for the treatment of retinopathy or 
age-related macular degeneration, which comprises administering a compound of formula I 
or a N-oxide or a pharmaceutically acceptable salt thereof, wherein the radicals and 
symbols have the meanings as defined above for fomnula I, in a quantity effective against 
said diseases, to a warm-blooded animal requiring such treatment. 

The present invenfion relates also to pharmaceutical compositions that comprise a com- 
pound of fomnula I or a N-oxide thereof as active ingredient and that can be used especially 
in the treatment of the diseases mentioned at Vhe beginning. Compositions for enteral 
administration, such as nasal, buccal, rectal or, especially, oral administration, and for par- 
enteral administration, such as intravenous, intiBmuscular or subcutaneous administration, 
to wamri-blooded animals, especially humans, are especially preferred. The compositions 
comprise the active ingredient alone or, preferably, together with a phamiaceuticaiiy ac- 
ceptable carrier. The dosage of the active ingredient depends upon the disease to be trea- 
ted and upon the species, its age, weight, and individual condition, the individual pharma- 
cokinetic data, and th mode of administration. 
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The present invention relates espedaify to phannaceutical compositions tiiat comprise a 
compound of formula I, a tautomer, a N-oxide or a phamnaceutically acceptable salt, or a 
hydrate or solvate thereof, and at least one pharmaceuticaliy acceptable earner. 

The invention relates also to phanm'aceutical compositions for use in a mettiod for tiie pro- 
phylactic or especially therapeutic management of the human or animal body, to a process 
for the preparation ttiereof (especially In the form of compositions for ttie treatment of tu- 
mors) and to a method of treating tumor diseases, especially those mentioned hereinabove. 

The invention relates also to processes and to tiie use of compounds of formula i or N- 
oxides thereof for the preparation of phamnaceutical preparations which comprise com- 
pounds of fomnula I or N-oxides thereof as active component (active Ingredient). 

In the preferred embodiment, a phamnaceutlcal preparation is suitable for administration to 
a wamfi-blooded animal, especially humans or commercially useful mammals suffering from 
a disease responsive to an inhibition of angiogenesis or of VEGF-receptor tyrosine kinase, 
for example psoriasis or especially a neoplastic disease, and comprises an effective quanti- 
ty of a compound of formula I or N-oxides tfiereof for Bie Inhibition of angiogenesis or of 
VEGF-receptor tyrosine kinase, or a phamnaceutically acceptable salt thereof. If salt-fonming 
groups are present, together with at least one pharmaceuticaliy acceptable earner. 

A pharmaceutical composition for the prophylactic or especially tiierapeutic management of 
neoplastic and ottier proliferative diseases of a wann-blooded animal, especially a human 
or a commercially useful mammal requiring such treatment, espedally suffering from such a 
disease, comprising as active Ingredient In a quantity that Is prophylacticalty or espedally 
tiierapeuticaily active against tiie said diseases a novel compound of fomnula I or N-oxides 
thereof, is likewise prefen^ed. 

The phanmaceutical compositions comprise from approximately 1% to approximately 95% 
active ingredient, single-dose administration forms comprising In tiie prefen-ed embodiment 
from approximately 20% to approximately 90% active Ingredient and fonns that are not of 
single-dose type comprising in the preferred embodiment from approximately 5% to approxi- 
mately 20% active ingredient Unit dose f onfns are, for example, coated and uncoated tab* 
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lets, ampoules, vials, suppositories, or capsules. Further dosage forms are, for example, 
ointments, creams, pastes, foams, tinctures, lip-sticks, drops, sprays, dispersions, etc. 
Examples are capsules containing from about 0.05 g to about 1.0 g active ingredient 

The phanmaceutical compositions of the present invention are prepared in a manner i<nown 
perse, for example by means of conventional mixing, granulating, coating, dissolving or lyo- 
philizing processes. 

Preference is given to the use of solutions of the active ingredient, and also suspensions or 
dispersions, especially isotonic aqueous solutions, dispersions or suspensions which, for 
example in the case of lyophilized compositions comprising the active ingredient alone or 
together with a carrier, for example mannitoi, can be made up before use. The phanmaceu- 
tical compositions may be sterilized and/or may comprise excipients, for example preserva- 
tives, stabilizers, wetting agents and/or emulsifiers, solubilizers, salts for regulating osmotic 
pressure and/or buffers and are prepared in a manner known perse, for example by means 
of conventional dissolving and lyophilizing processes. The said solutions or suspensions 
may comprise viscosity-increasing agents, typically sodium cartsoxymethylcellulose, carbo- 
xymetiiylcellulose, dextran, polyvinylpynolidone, or gelatins, or also solubilizers, e.g. Tween 
80® [polyoxyethylene(20)sorbitan mono-oieate; trademaric of ICI Americas, Inc, USA]. 

Suspensions in oil comprise as the oil component the vegetable, syntiietic, or semi-synthe- 
tic oils customary for injection purposes. In respect of such, special mention may be made 
of liquid fatty add esters tiiat contain as the acid component a long-chained fatty acid ha- 
\nng from 8 to 22, especially from 12 to 22, carbon atoms, for example lauric add, triklecylk: 
acid, myristic acid, pentadecyiic add, palmitic acid, margaric acid, stearic add, arachidic 
acid, behenic acid or con'esponding unsaturated acids, for example oleic add, elaidic add, 
erucic add, brassidic acid or linoleic add, if desired with ttie addition of antioxidants, for 
example vitamin E, p-carotene or 3,5-di-tert-butyl-4-hydroxytoluene. The alcohol component 
of tiiese fatty acid esters has a maximum of 6 carbon atoms and is a monovalent or polyva- 
lent, for example a mono-, di- or trivalent, alcohol, for example metiianol, etiianol, pn>panol, 
butanol or pentanol or the isomers thereof, but espedatly glycol and glyceroi. As fatty add 
esters, therefore, tiie following are mentioned: ethyl oleate, isopropyl myristate, isopropyl 
palmitate, 'Labrafil M 2375° (polyoxyethylene glycerol trioleate from Gattefosse, Paris), 
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"Labrafil M 1944 CS" (unsaturated potyglycolized glycerides prepared by alcoholysis of 
apricot kernel oil and consisting of glycerides and polyethylene glycol ester, Gattefosse, 
France), "Labrasol" (saturated polyglycolized glycerides prepared by alcoholysis of TCM 
and consisting of glycerides and polyethylene glycol ester, Gattefosse, France), and/or 
"Miglyol 812" (triglyceride of saturated fatty acids of chain length Ca to C12 from HQIs AG, 
Gennany), but especially vegetable oils such as cottonseed oil, almond oil, olive oil, castor 
oil, sesame oil, soybean oil and more especially groundnut oil- 

Tlie manuf acture of injectable preparations is usually canied out under sterile conditions, as 
is the filling, for example, into ampoules or vials, and ttie sealing of the containers. 

Phannaceutical compositions for oral administration can be obtained, for example, by com- 
bining the active ingredient witii one or more solid earners, If desired granulating a resulting 
mixture, and processing the mixture or granules, if desired or necessary, by the inclusion of 
additional exdpients, to form tablets or tablet cores. 

Suitable earners are espedally fillers, such as sugars, for example lactose, saccharose, 
mannitol or sorbitol, cellulose preparations, and/or calcium phosphates, for example tricah 
cium phosphate or calcium hydrogen phosphate, and also binders, such as starches, for 
example com, wheat, rice or potato starch, mettiylcellulose, hydroxypropyl metiiylcellulose, 
sodium carboxymefliylcellulose, andtor polyvinylpynolldone, and/or, if desired, disintegra- 
tors, such as the above-mentioned starches, also carboxymettiyl starch, crosslinked polyvi- 
nylpyn-olkione, alginic acid or a salt tiiereof , such as sodium alginate. Additional exdpients 
are especially flow conditioners and lubricants, for example silidc add, talc, stearic acid or 
salts ttiereof , such as magnesium or caldum stearate, and/or polyetiiylene glycol, or deri- 
vatives tiiereof • 

Tablet cores can be provided with suitable, optionally enteric, coatings through ttie use of, 
inter alia, concentrated sugar solutions which may comprise gum arabic, talc, polyvinylpyr- 
rolidone, polyetiiylene glycol and/or titanium dioxide, or coating solutions in suitable organic 
solvents or solvent mbctures, or, for tiie preparation of enteric coatings, solutions of suitable 
cellulose preparations, such as acetylcellulose phthalate or hydroxypropylmethylcellulose 
phthalate. Dyes or pigments may b added to fhe tablets or tablet coatings, for example for 
identification purposes or to indicate different doses of active ingredient 
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Pharmaceutical compositions for oral administration also include hard capsules consisting 
of gelatin, and also soft, sealed capsules consisting of gelatin and a plastidzeri such as gly- 
cerol or sorbitol. The hard capsules may contain the active ingredient in the fomi of granu- 
les, for example in admixture witti fillers, such as com starch, binders, and/or glidants, such 
as talc or magnesium stearate, and optionally stabilizers. In soft capsules, the active ingre- 
dient is preferably dissolved or suspended in suitable liquid excipients, such as fatty oils, 
paraffin oil or liquid polyettiylene glycols or fatty add esters of ethylene or propylene glycol, 
to which stabilizers and detergents, for example of the polyoxyetiiylene sorbitan fatty acid 
ester type, may also be added. 

Pharmaceutical compositions sui^bie for rectal administration are, for example, supposito- 
ries that consist of a combination of the active ingredient and a suppository base. Suitable 
suppository bases are, for example, natural or syntiietic triglycerides, paraffin hydrocari}ons, 
polyethylene glycols or higher alkanols. 

For parenteral administration, aqueous solutions of an active ingredient in water-soluble 
fonn, for example of a water-soluble salt, or aqueous injection suspensions that contain 
viscosity-increasing substances, for example sodium cart)oxymeUiylcellulose, sorbitol and/or 
dextran, and, if desired, stabilizers, are especially suitable. The active ingredient, optionally 
togetiier with excipients, can also be in the fonn of a lyophllizate and can be made into a 
solution before parenteral administration by tiie addition of suitable solvents. 

Solutions such as are used, for example, for parenteral administration can also be em- 
ployed as infusion solutions. 

Preferred preservatives are, for example, antioxidants, such as ascori^ic acid, or micro- 
bicides, such as sort^ic add or benzoic acid. 

The invention relates likewise to a process or a method for the treatment of one of the pa- 
thological conditions mentioned hereinabove, espedally a disease which responds to an in- 
hibition of tiie VEGF-receptor tyrosine kinase or an inhibition of angiogenesis, espedally a 
conresponding neoplastic disease or also psoriasis. The compounds of formula I or N-oxtdes 
th reof can be administered as such or espedally in tiie f omn of pharmaceutical compo- 
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sitions, prophylactically or therapeuticaliy, preferably in an amount effective against the said 
diseases, to a warm-blooded animal, for example a human, requiring such treatment In the 
case of an individual having a bodyweight of about 70 kg the daily dose administered is 
from approximately 0,05 g to approximately 5 g, preferably from approximately 0^5 g to 
approximately 1 .5 g, of a compound of the present invention. 

The present invention relates especially also to the use of a compound of fomiula I or N- 
oxides thereof, or a phanBaceutically acceptable salt thereof, especially a compound of 
formula I which is said to be prefenred, or a pharniaceutically acceptable salt thereof, as 
such or in the fonri of a phamiaceufical fonnulation with at least one phannaceutlcally 
acceptable canier for the therapeutic and also prophylactic management of one or more of 
the diseases mentioned hereinabove, preferably a disease which responds to an inhibition 
of VEGF-receptor tyrosine kinase or an inhibition of angiogenesis, especially a neoplastic 
disease or also psoriasis, more espedally if the said disease responds to an Inhibition of 
VEGF-receptor tyrosine kinase or angiogenesis. 

The preferred dose quantity, composition, and preparation of phannaceutical formulations 
(medicines) which are to be used in each case are described above. 

Startina materials 

New starting materials and/or intermediates, as well as processes for the preparation there- 
of, are likewise the subject of this invention. In the prefenred embodiment, such starting ma- 
terials are used and reaction conditions so selected as to enable the prefenred compounds 
to be obtained. 

Starting materials of tiie fomtula 11 and III are known, commercially available, or can be 
synthesized in analogy to or according to methods that are known in the art. 

For e)®mple, a pyridine derivative of formula il can be obtained by reaction of a compound 
of formula VI, 
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W 




Wherein W has the meaning as given under formula I, Y is halogen, preferably chloro, and 
Y* is a leaving group, e.g. alkylthio, azide or preferably halogen, e.g. chloro, with a 
compound of formula VII, 

R1-NH-R2 (VII) 

wherein the radicals Ri and R2 have the meaning as given above for formula I. 
The temperature is preferably carefully controlled in the course of the reaction by cooling or 
dilution of the reaction mbcture and kept between 0 ''C and room temperature. Optionally, 
aqueous alkali is added to combine with the protonated leaving group, e.g. HCi. The 
reaction is, for example, carried out by adding the amine of formula VII in an inert solvent, 
like ethyl acetate, ethanol, dimethylformamide or tetrahydrofuran, to an aqueous solution of 
alkali, for example a solution of sodium hydroxide, potassium hydroxide, sodium 
hydrogencarbonate or potassium carbonate and optionally catalytic amounts of 4- 
(dimethylamino)pyridine, and further adding the compound of fomnula VI in the same or 
another inert solvent dropwise to the alkaline solution of the amine VII. 

All remaining starting materials of are known, capable of being prepared according to 
known processes, or commercially obtainable; in particular, they can be prepared using 
processes as described in the Examples. 

In the preparation of starting materials, existing functional groups which do not participate in 
the reaction should, if necessary, be protected. Prefen-ed protecting groups, their introduc- 
tion and their removal are described under "protecting goups" or in the Examples. 

The following Examples sen^e to illustrate tiie invention without limiting the invention in its 
scope. 
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Temperatures are measured in degrees Celsius f C). Unless otherwise indicated, the 
reactions take place at room temperature. 

A) Preparation of Intermediates : 

intenmediate 1a : 2-ChIoro-/V-(3-trifIuoromethylphenyl)-3-pyridinecarboxamide 
A solution of 3-aminobenzotrifluoride {Rui<a, Buchs, Switzerland; 2.5 mL, 2.90 g, 18 mmol) in 
ethyl acetate (40 mL) is added to a stin^d aqueous solution of sodium hydroxide (40 mL of 1 M), 
at room temperature. This stin-ed solution Is then treated dropwise over 30 minutes w'rth a 
solution of 2-chloronicotinoyl chloride (Lancaster Syntfiesis, Lancashire, England; 3.52 g, 20 
mmol) in dry ethyl acetate (25 mL). The resulting mixture is then stirred for 2 h at ambient 
temperature. The mixture is tfien extracted with efliyl acetate (3 x 100 mL) and ttie combined 
extracts are sequentially washed witti water (2 x 100 mL), hydrochloric acid (2 x 100 mL of 2M), 
water (2 x 100 mL), saturated aqueous sodium hydrogen carbonate solution (2 x 100 mL) and 
saturated aqueous sodium chloride (1 x 100 mL), dried (Na2S04), filtered and tiie solvent is 
evaporated off under reduced pressure to yield the crude product whidi is purified by 
recrystallisation from ethyl acetate-hexane to give ttie tifle compound as a colourless crystalline 
sofid. m.p.117-118°C. 

The following compounds are prepared analogously by utilising ttie appropriate amine (tiie 
supplier of which is e.g. Ruka or Aldrich, botii Buchs, Switzerland, or mentioned in parentiiesis): 

Intermediate lb: 2<;hloro-N-(4*romo-3-trifluoromettiylpheny!)-3-pyr!dinecarboxamlde, m.p. 
173-174°C, utilisHig 4-bromo-3-trifluoromethylaniline 

Intermediate 1c: 2-Chloro-A^[3,4-bis(trifluorometifiyOphenyll-3-pyrj^^ m.p. 
1 67-169**C, utifeing 3,4-bis(trifluorome%l)an)nne (Fluorochem, Derbyshire, England) 

Intermediate Id: 2-Chloro-A^(3-fluoro-5-lrifluoromethylphenyl)-3-pyfidlnecarbo 
utilising S-fluoro-S-trifluoromethylannine (Fluorochem, Deibyshire, England) 

Int^mediate 1e: 2-Chloro-N^tens4-fe^^butyl-cyclohexyl>5-pyrid'l^^ m.p. 135- 

136%, utiSsing fran5-4-tert4>utyl-cyclohexylamine (Lancaster Syntiieds, LancasNre, England) 
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Intermediate If: 2<)hloro-W-(cfe-4-te/t4)utyl-cyclohexyl)-3-pyridineca* m.p. 171- 

173°C, utilising c/s-4-ferf-butyl-cyclohexylamine (Lancaster Synthesis, Lancasliire, England) 

Intermediate 1g:2-Chloro-A^(4-propyIphenyl)-3-pyridinecarboxamide, m.p. 107-110^C, 
utilising 4-n-propylaniline 

Intenmediate 1h:2-Chloro-Af-(4-butylplienyl)-3-pyridinecarboxamide, m.p. 96-98°C, utilising 4- 
n-butyianiline 

Intenmediate 1i: 2-ChIoro-A^-(4-pentylphenyl)-3-pyridinecarl)oxamfde, m.p. 94-96°C, utilising 4- 
n-pentylanffine 

Intenmediate 1 j: 2-Chloro-A^-(5Hndazolyl)-3-pyridinecarboxamide, m.p. 233-255^0, utilising 5- 
aminoindazole 

Intenmediate 11c 2-Chloro-M(3HSoqulnoIinyl)-3-pyridinecarboxamide, m.p. ISO^C, utilising 3- 
aminoisoquinoline (Maybridge Chemical Co. Ltd., England) 

Intenmediate II: 2-Chloro-A^(4-fluoro-3-trifluoromethylphenyl)-3-pyridinecarboxa m.p, 
140-1 41 ^C, utilising 4-fluoro-3-trifluoromethylanirme 

Intermediate 1m: 2-Chloro-/V-[4-(1,1-dlmethylethyl)phenyl]-3-pyridlnecarboxamlde, m.p. 74- 
76%, utilising 4-f-butylaninne 

Intenmediate In: 2<:hloro-A^[3K1,1<iimethylethyl)phenyl]-3-pyridineca ublising 3- 

^butylaniline (Maybridge Chemicdl Co. Ltd., England) 

Intermediate 1o: 2-Chtoro-M(24iuoro-3-trifluoromeOiylphenyl)-3-pyridinecart^ m.p. 
104-105%, utiHsIng 2-fluoro-3-ti1fluoromethylaniiine 

Intenmediate 1p: 2-Chloro-AK2Hmethyl-3-trifluoromethylphenyl)^yrklinecarbox^ m.p. 
142-143%, utilising 2-methyl-3-trifluoromethylanifine (Fluorochem, Derbyshire, England) 
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Intermedlate 1q: 2<Jhloro-AH2-me%l-5-trifluoromethylphenyl)-^yridineca^ m.p. 
182-183^0, utilising 2-methyl-5-trjfluoromethylaniline (Ruorodiem, Derbyshire, England) 

Intemediate 2: 2-Chloro-Af-I4-(1 -propynyI)phenyl]-3-pyridinecarboxamide 
A stirred solution of 4-bromoaniHne (0,86 g, 5.0 mmoi) in dry toluene (50 mL) is purged with 
argon for 10 minutes. Tributyl-1-propynylstannane (2.5 g, 6.0 mmol) and tetrakis(triphenyl- 
phosphine)palladium(0) (0.15 g) are then added and the resulting mixture is heated at 
100**C for 10 hours under an argon atmosphere. The mixture is cooled, filtered and the 
solvent is evaporated off under reduced pressure to give cmde 4-(1-propynyl)benzenamlne 
as an oil. The oil is dissolved in ethyl acetate (15 mL) is added to a stirred aqueous solution of 
sodium hydroxide (12 mL of 1 M), at room temperature. This stirred solution is then treated 
dropwise over 30 minutes with a solution of 2-chloronicotinoyl chloride (Lancaster Synthesis, 
Lancashire, England; 1 .06 g, 6 mmoO in dry ethyl acetate (20 mL). The resulting mixture is then 
stirred for 2 h at ambient temperature. The mixture is then extracted with ettiyl acetate (3 x 50 
mL) and the combined extracts are sequentially washed wilh water (2 x 40 mL), saturated 
aqueous sodium hydrogen carbonate solution (2 x 40 mL) and saturated aqueous sodium 
chloride (1 x 40 mL), dried (NazSOn), filtered and the solvent is evaporated off under reduced 
pressure to yield the crude product which is purified by column chromatography on silica gel, 
eluent 50% ethyl acetate in hexane and recrystelfeed from ether-hexane to give the title 
compound as a beige crystalFine solid, m.p. 136 - 138°C. 

B) Examples 

BamEleJi: 2-B2-(4-PyridyOethyOamiTO^ 

4-Pyridineethanamine (IVIaybridge Chemical Co, Cornwall, England; 0.31 g, 2.5 mmol) is 
added to a stirred mixture of 2Kdiloro-AH3-(trifluorometiiyi)phenyO-^pyridinecart>o^^ 
Ontermediate la; 0.90 g, 3 mmol), powdered potassium carbonate (0.35 g, 2.5 mmol) and 
copper{1)iodide; 0.48 g, 2.5 mmoO in dimethylformamide (10 mL). The resulting mixture is 
then purged with argon and subsequently heated at lOO^'C under an argon atmosphere for 
2 hours. The mixture is cooled, treated with water (100 mL) and extracted vwth ethyl acetate (3 x 
80 mL). The combined extracts are virashed with an aqueous solution of ammonia (2 x 50 mL of 
10%). dried (Na2S04), filtered and ttie solv nt is evaporated off under reduced pressure to yield 
file cmde product which is purified by column chromatography on silica gel, eluent ethyl acetate 
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and recrystalBsed from ethyl acetate - hexane to give the trile compound as a colouriess 
oystafline solid, m.p. 128-138^0. 

Exa!iiE!e2: 2-[(4-Pyridyl)methylam 

A mixture of intermediate la (6.00 20 mmol) and 4-pyridinemethanamine (30 mL) is 
stined at 150^C for 16 hours under an argon atmosphere. The cooled mixture rs diluted with 
ethyl acetate (100 mL) and extracted with a saturated aqueous solution of sodium hydrogen 
cart>onate (100 mL), followed l>y water (4 x 50 mL) and saturated aqueous sodium chloride (50 
mL). The ethyl acetate solutton is dried (Na2S04), filtered and the solvent is evaporated off under 
reduced pressure to yield the crude product which is purified by column chromatography on 
silica gel, eluent ethyl acetate and recrystallised from 2-propanol - diisopropylether to give the 
titie compound as a colourless crystalline solid, m.p. 152-153°C. 

The compounds of Examples 3 - 1 6 are prepared by a method analogous to that described in 
Examples 1 and 2, by utifising the appropriate amine and optionally further conventional 
preparation methods (e.g. demethylation with trimethylsilyl iodide): 

Example 3 : 2-[(2-Methyl-4i5yridyl)methyIaminofAH3-(trifIuoromethyl)phenyQ-^ 
carboxamide; m.p. 1 44-142°C 

Example 4 : (a) 2-[(6-Methoxypyrid-3-yl)methylamino]-AH3-(trifluoromethyl)phenyl]^ 
carboxamide; m.p. 89-90*'C. 

(b)2-I(6-Mettioxypyrid-3-yOmethylamlno>A43-(trifluoromethyOpheny^ 
dihydrochloride; m.p. 185**C 

Example 5 : 2-[(3-MethoxyphenyQniethylamino>/V{3-(trifluoromethyQphenyQ-3-^^ 
carboxarrade 

B^mQlejB: 2-[(4-Pyridyl)methylaminohA^^^ 
pyridinecarboxamide; m.p. 194-1 96*^0 



Example? : 2-[(4-PyridyOmethylamlnol-N{3-fluoro-5-{lrifluoromethyl)phenyl^ 
pyridinecarboxamide, m.p. 195-196*'C 
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Example 8 : 2-[(4-Pyridyl)methylamino]'A^{frans-4-fert-butyl-cyclohex^ 
pyridinecarboxamide, m.p. 165-1 67*^0 

Example 9 : 2-[(4-Pyridyl)methylamino]-AK4-(/>propyOphenyO-3-pyridinec^ m.p. 
147-149*^0 

Example 10 : 2-[(4-Pyridyl)methylaminol-N-[4-(n*utyl)phenyl)-3-pyri^^^ m.p. 
107-108''C. 

Example 11 : 2-[(4-Pyridyl)methylam^no^yV^4-{r7i)entyl)phenyl^3-pyridi^ m.p. . 

106-1 07*^0 

Example 12 : 2-[(4-Pyridyl)methylamino]-AK4-(1 -propynyl)phenyl]-3-pyridinecarboxamide, 
m.p. 216-22rC 

Example 13 : 2-[(4-Pyridyl)methylamino]-Af-(5-lndazolyl)-3-pyiidinecarbo m.p. 225- 

230'C 

Example 14: 2-[(4-Fyidyl)methylamino]-A^(3-lsoqulnolinyl)-3-py^^ m.p. 191- 

195'C 

Example 15 : 2-(Phenylmethylamlno>AK3-(trifIuoromethyOphen^ 
hydrochloride, m.p. 203-207*^0 

Exampte 16 : 2-r(4-Pvridvnmethvlamino1-Atf4-fluoro-3-(trif>uorom 
pyridinecarboxamide, m.p. 172-173''0 

Example 17 : 2-[(4-PyridyOrnethylamiriol-AK4-(feAH)utyl)phenyll-^ m.p. 
186-187X 



fisnsigJS: 2-[(4-Pyridyl)methylaminohA^[3-{(fefrt^ 

m.p. lea-ies'^o 
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B^n[!E!eJ9: 2-[(4-PyridyOmethylamino 
carboxamide, m.p. 137-140**C 

Example 20 : 2-ff4-Pvridyl)methylamino]-M[4-bromQ-3^ 
pyridinecarboxamide, m.p. 164-165'*C 

Example 21 : 2-t(4-Pyridyl)methy!amlno]-A^[2-methyl-3-(trifluorome%^^ 
pyridinecarboxamide, m.p. 1 46-1 47*C 

Barnete^: 2-[(4-Pyridyl)methylamino]-A^-[2-^ 
pyridinecarboxamide, m.p. 1S5-156''C 

B@n3B!e23:2-[(4-PyrjdyOmethylamino]-Af-(c^^ 
pyridinecarboxamide, m.p. 103-106**C 

Example 24 : 2-[(6-Methoxypyrid-3-yOmefliylamino]-A^[4-bromo^ 
pyricfinecarboxamide; m.p. 123-125*0 

Exampte 25 : 2-[(6TMethoxypyrid-3-yOmethylamino]-/V^2-fluoro-3-(^^ 
pyridinecarboxamide; m.p. 107-1 08^*0 

Example 26 : 2-[(6-Metlio)Q^yrid-3-yl)methylantfnol-A42Hnet^^ 
pyridinecarboxamide; m.p. 144-146'C 

Example 27 : 2-[(1-Qxo-4i3yridyl)methylaminol-AH3-(trinuorome%l)phenyl]^ 
pyridinecariboxamide; m.p. 169-1 71 °C 

Bgrncie^: 2-[3-(Akne%l-carboxami 
3-pyridinecariboxamide 

A mixture of 2-amino-AK3-trifluoromethylphenyl)-3-pyridinecaitoxamide (0.56 g, 2.0 mmol), 
3-fomiyl-Af^methylbenzamide (0.50 2.4 mmoO and acetic acid (0.5 mL) in methanol (50 
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mL) is stirred at 25°C under an argon atmosphere for 12 hours. Sodium cyanoborohydride 
(0.40 g of 90%, 5.75 mmo!) is added in portions over 30 minutes and the mixture is stirred for 
8 hours, then diluted with dichloromethane (100 mL) and treated with a saturated aqueous 
solution of sodium hydrogen cart>onate (50 mL). The mixture is stinred for an additional 5 
minutes and filtered to yield tiie crude product which is purified by crystaifisation from 
isopropanol to give the tifle compound as a colouriess crystalline solid, m.p. 208-210^0 

Example 29 : 2-[(1 -Mettiyl-pyridin-2(1 H)-on--5-yl)methylamino]- AH3-(trifIuoromethyl)phenyl]-3- 
pyridinecarboxamide 

2H(64\Aetiioxypyrid-3-yl)mefliylaminohf^[3-(trifluoromettiyO^ 
heated at 1 40*^0 for 1 8 hours to yield the crude product whidi is purified by column 
chromatography on silica gel, eluent 10 % ethand In dichloromethane and and recrystallised 
from etiiylacetate to give flie titie compound as a beige crystalline solid, m.p. 224-225*C. 

BcamEteSQ: 2^(6-Methoxypyrid-3-yl^ 
pyridinecart)oxamide 

A stin-ed solution of 2-[(6-methoxypyrid-3-yOnrietiiylamino>W{44)romo-3-(trifluo^ 
3-pyrldinecarboxamide (Example 24; 0.96 g, 2.0 mmol) in dry toluene (50 mL) is purged with 
argon for 20 minutes at 40^*0. Tributyl-1-propynylstannane (1 .0 g, 2.4 mmol) and tetraJds- 
(trlphenylphosphine)palladium (0) (60 mg) are tiien added and the resulting mixture is 
heated at lOO^C for 30 hours under an argon atmosphere. The mixture is tiien cooled, 
treated with an aqueous solution of sodium hydroxide (20 mL of 0.1 M) and purged witti air 
for 2 hours. The resulting nuxture is ttien diluted wfth ethyiace&tte (200 mL). The orgainic phase 
is tiien sequentially washed witii water (2 x 40 mL) and saturated aqueous sodiimn diloride (1 x 
40 mL), dried (Na2S04), fOtered and the solvent is evaporated off under reduced pressure Id 
yield tiie crude product which is purified by column diromatography on silica gel, eluent 50% 
etiiyl acetate in hexane and recrysbBised from etiier-hexane to give tfie titie compound as a 
pale-yellow crystalline solid, m.p. 1 09 - 1 11^C. 

The compounds of Examples 31 - 32 are prepared by a metiiod analogous to tiiat described in 
Example 30 by utilising tire appropriate arylbromide: 
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Example 31 : 2^(4-PyridyOme%laminol-AH4i)ropynyl-3"(trifIuoro 

pyridinecarboxamide; m.p. 213-217**G utilising 2-[(4-pyridyl)methylamino]-A^[4-bromo-3- 

(trifluoromethyl)phenyI]-3-pyridinecarboxamide (Example 20). 

Example 32 : 2-[(Pyrkfiri-2(1 WH)n-6-yOmethyQam!no-AH4i3 

pyridinecarboxamide; m.p. 211-218*'C ufilising 2-[(pyridin-2(1/^n-5-yDmethyQamino-Af{4- 
bromo-3-(trifiuoromethyl)phenyl]-^iDyridinecartx>xamide (Example 35). 

Example 33 : 2-[(Pyridin-2(1 H)-on-5-yl)methynamino-AH3-(trifluoromethyl)phenyl^ 
pyridinecarboxamide 

A mixture of 2-t(6-methoxypyrid-3-yi)methylaminol-M[3-(trifIuoromeft^^ 
carix)xamide (Example 4; 1 .4 g, 3.5 mmd) and trimethylsilyl iodide (Fluka, Buchs, Switzerland; 
1.4 mL, 10.3 mmol) in chlorofomi (30 mL) is stirred at 60^0 for 28 hours. The cooled mixture 
is then treated with methanol (2 mL) and stinred at iDom temperature for 10 minutes. The solvent 
is evaporated off under reduced pressure and the residue is treated with an aqueous solution of 
ammonia (1 00 mL of 1 0%) and extracted with ethyl acetete (3 x 1 00 mL). The connbined extracte 
are washed with saturated aqueous sodium chloride (50 mL), dried (Na2S04), filtered and the 
solvent Is evaporated off under reduced pressure to yield the coide product which is purified by 
recrystallisation from hot ethyl acetate to give the title compound as a coburiess crystalline solid, 
m.p.200 - 202°C. 

The compounds of Examples 34 - 38 are prepared by a method analogous to that described in 
Example 33 by utifising the appropriate methoxypyricfine: 

Example 34: 2-[(3-HydroxyphenyOmethyllarTMno-AK3-(trifluoromethyO^ 
pyridinecarboxamide; m.p. 143-146''C by utiTising 2-{(3Hnethoxyphenyl)methyiamino}-Af{3- 
(trifluoromethyl)phenyQ-3-pyridinecari30xarTilde (Example 5) 

Example 35 : 2<{(Pyridin-2(1^i)-on-5-yOmethyF|amino-AK4^ 

pyridinecarix>xanude; m.p. 202-205^0 by uQising 2-[(6^ethoxypyrid-3-yl)methylamino]-Af{4- 
brorno-^trinuoromethyOphenyq^yricSnecaiboxamide (Example 24) 
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Exampte 36 : 2-[(Pyridin-2(1 f^n-5-yOmethyQamino-A^[24luoro-3-(li^ 
pyridinecarboxamide; m.p. 219-222°C by utilising 2^(6-methoxypyrid-3-yl)rnethylamino^AK2- 
fluoro^trifluorDmethyl)phenyl]^yridinecarboxamide (Example 25) 

Example 37 : 2H(Pyrirfin-2(1 /^n^-yl)methyOamin(>AH2^^ 

pyridinecarboxamide; m.pi 196-201''C by utifising 2-[(6-memoxypyrid^yl)metl^ylamino^AH2- 
methyl-3-(trifluoromethyOphenyll-3i3yridineca^ (Example 26) 

Example 38 : 2-[(Pyridin-2(1 H)<)n-5-yl)me%i]amino-A^[4-propyl^(tr^^^ 
pyridinecarboxamide; m.p. 220-224'*C by utilising 2-[(6Hmethoxypyrid-3-yl)methjrtamino]-yVi4- 
propyl-3-(trifluoromethyl)phenyll-3-pyridinecarboxamide (Example 39) 

B(amB!e^: 2-[(6-Methoxypyrid-3-yOnneth^ 
pyridinecarboxamide 

A solufion of 2-[(6-methoxypyrid-3-yOmethylamino^W{4i>ropyriyl-3-(W^ 
pyridinecarboxamide (Example 30; 1 .87 g, 4.25 mmol) in meflianol (1 00 mL) is hydrogenated at 
atmospheric pressure over 5% platinum on carbon (0.4 g) at 22**C. The calculated amount of 
hydrogen is taken up in 13 hours. The mixture is then filtered and tfie solvent is evaporated off 
under reduced pressure to yield the cmde product which is purified by recrystallisation from 
dichloromethane - hexane to give the title compound as a colouriess crystalline solid, m.p. 51- 
61^C. 

EganEte^ 2-[(4-PyridyOmethyQamino-/V-[4^ 

pyridinecarboxamide; m.p. 147-149**C is obtained analogously to Example 39, utilising 2-[(4- 
pyridyl)methylarrunohAK4i)ropynyl-3-(trifluoromet^^ (Example 
31) 

Example 41: The following compounds can be obtained according to the procedures 
described above: 

gxampte41a: 2^(4-PyridyOmethyllammo-W-(5-thiazolyl)-3i>yrj^^^ 
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ExamDle41b : 2^(4-HydroxyphenyOmethyOamino-AH3Ktrifluoro^ 
carboxamide 

B@mB!e£lc: 2-[(4-PyridyOmethyOamino^ 

Example 41 d : 24f6-Methoxv-^vridyl)methyl]amintvAf^ 

J&gmEle41e: 2^(6-Methox^ 
carboxamide 

Example 41ft 2-[(Pyridin-2(1 ^O^n-5-yl)methyOam!nchAK3-isoquinolinyl)^^ 

Example 41 g : 2-[(Pyridin-2(1 HH)n-5-yl)methyl]amino-AA(benzo[d]pyra26l-^^ 
carboxamide 

Example 41 h: 2-[(Pyridin-2(1 f^ri-5-yI)methyOamirio-AKc/s^-fe/H)utyl-cydohe^^ 
pyridinecarboxamide 

Example 41 i : 2-[(Pyridin-2(1 H)-on-5-y0me%0amino-A^{&ans4-tert-butyl^^ 
pyridinecarboxamide 

Example 411 : 2-[(1 -Oxido-4-pyridyl)methylaminol-AK4-propyl<Ht>ffluoro^ 
pyridinecaiboxamide 

Example 41k : 2H;(Pyridirh2{1 H)-on-6-y0nrie%0anilno-AK4-ethyk3^ 
pyridinecarboxamide 

Example 411 : 2-t(Pyridin-2(1 H)-on-5-yOnriethyl]anrMno-AH3,4*ls(t^^ 
pyridinecarboxamide 

Example 41m : 2^(1-MethyH3yridin-2(1W)K>i>6-yOmethyl^^ 
phenyQ-3-pyridinecarboxamide 
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Example 42: Soft Capsules 

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the com- 
pounds of formula I mentioned in tiie preceding Examples, are prepared as follows: 

Composition 

Active ingredient 250 g 

Lauroglycol 2 litres 

Preparation process: The pulverized active ingredient is suspended in Lauroglykol® (propy- 
lene glycol laurate, Gattefosse S.A., Saint Priest, France) and ground in a wet pulverizer to 
produce a particle size of about 1 to 3 pm. 0.419 g portions of tfie mixture are then introdu- 
ced into soft gelatin capsules using a capsule-filling machine. 
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WHAT IS CLAIMED IS: 



1 . The use of a compound of the formula I 



W 




(I) 



{CRROn-X 



wherein 

n is from 1 up to and including 6; 
WisOorS; 

Ri and Rs represent independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents a cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or mono- or polysubstituted; 

R and R' are independently of each other hydrogen or lower alkyI; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or mono- or polysubstituted; 

or of a N-oxide or a possible tautomer thereof; 

or of a pharmaceutically acceptable salt of such a compound for the preparation of a 
phanrhaceutical composition for the treatment of a disease which responds to an 
inhibition of the VEGF receptor tyrosine kinase activity. 

2. The use of a compound of the formula I according to claim 1, wherein 

n is from 1 up to and including 6; 

WisOorS; 

Ri and R3 represent independently of each other hydrogen, lower alky! or lower acyl; 
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Ra represents a cycloalkyl group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each otiier selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or substituted by up to three substHuents, selected from 
amino, mono- or disubstituted amino, halogen, lower alkyl, substituted alkyl, lower 
alkenyl, lower alkynyl, lower alkanoyi, hydroxy, etherified or esterified hydroxy, nitro, 
cyano, carboxy, esterified carfaoxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N- 
disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, sulfo, lower alkylthlo, 
phenyl, phenoxy, phenylthio, phenyl-loweralkylthto, alkylphenylthio, lower alkylsulfinyl, 
phenylsulfinyl, phenyMower alkylsulfinyl, alkylphenylsuifinyl, lower alkanesulfonyl, 
phenylsuBonyl, phenyl-lower alkylsulfonyl, alkylphenylsuHonyl, halogen-lower 
alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora (-B(0H)2), heterocyciyi, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 

R and R' are independently of eadi other hydrogen or lower alkyl; 

X represents an aryl group, or a nK}no- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or substituted by up to tiiree substituents, selected from amino, mono- or 
disubstituted amino, halogen, lower alkyl, substituted alkyl, lower alkenyl, lower alkynyl, 
lower alkanoyi, hydroxy, eflierified or esterified hydroxy, nitro, cyano, carboxy, esterified 
cart30xy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N-disubstituted cari3amoyl, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylttiio, phenyl, phenoxy, phenylthio, 
phenyl-lower alkylthio, alkylphenyithk), tower alkylsulfinyl, phenylsulfinyl, phenyHower 
alkylsulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyHower 
alkylsulfonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower 
alkylsulfonyl, dihydroxybora (-B(OH)2), heterocydyl, and lower alkylene dioxy bound at 
adjacent C-atoms of ttie ring; 

or of a N-oxide or a possible tautoriier thereof; 

or of a pharmaceuticaily acceptable salt of such a compound for the preparation of a 
phannaceutical composition for tiie treatment of a disease which responds to an 
inhibition of ttie VEGF receptor tyrosine kinase activity. 

3. The use of a compound of the fonmula I according to claim 1 
wherein 
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n i3 from 1 up to and including 3; 
W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents cyclohexyl, phenyl, Indazolyl, thiazolyl, benzo[dJthiazolyl, benzo[d]pyra2olyl or 

isoquinolinyl, which in each case is unsubstituted or mono- or disubstituted by lower 

alkyI, lower alkenyl or lower alkynyl; and 

wherein each radical R2 can be unsubstituted or mono- or polysubstituted with halogen; 
R and R' are independently from each other hydrogen or lower aikyi; 
X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 

mono- or polysubstituted by 0x0, hydroxy, tower alkyI or lower alkoxy; 
or a N-oxide or a possible tautomer thereof; 

or of a pharmaceutically acceptable salt of such a compound for the preparation of a 
phanmaceutical composition for the treatment of a disease which responds to an 
inhibition of the VEGF receptor tyrosine kinase activity. 

4. The use of a compound of the fomiula I according to claim 1 
wherein 

n is 1 or 2; 
Wis O; 

Ri and R3 represent hydrogen; 

R2 represents cyclohexyl, phenyl, indazolyl, thiazolyl or isoquinolinyl, which in each case is 
unsubstituted or mono- or disubstituted by lower alkyI or lower alkynyl; and 
wherein each radical R2 can be unsubstituted or mono- or polysubstituted with halogen; 

R and R' are independently from each other hydrogen or lower alkyI; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 
mono- or polysubstituted by 0x0, hydroxy, lower alkyI or tower alkoxy; 

or a N-oxide or a possible tautomer thereof; 

or of a phannaceutically acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for the treatment of. a disease which responds to an 
inhibition of the VEGF receptor tyrosine kinase activity. 

5. The use of a compound of tiie formula I according to daim 1 or of a N-oxide or a possible 
tautomer ttiereof ; or of a phannriaceutically acceptable salt of such a compound for ttie 
preparation of a pharmaceutical composition wherein the disease is a neoplastic disease. 
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6. The use of a compound of the formula I according to claim 1 or of a N-oxide or a possible 
tautomer thereof; or of a pharmaceuticaily acceptable salt of such a compound for the 
preparation of a pharmaceutical composition v^erein the disease is retinopathy or age- 
related macular degeneration. 

7. A method for the treatment of a disease which responds to an inhibition of the VEGF- 
receptor tyrosine kinase activity, which comprises administering a compound of fonmula I or 
a N-oxide or a phamnaceuticaliy acceptable salt thereof, wherein the radicals and symbols 
have the meanings as defined in claim 1 Jn a quantity effective against said disease, to a 
warm-blooded animal requiring such treatment 

8. A compound of the formula I, wherein 
n is from 1 up to and including 6; 

W Is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents an cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or mono- or polysubstituted; 

R and R' are independently of each other hydrogen or lower alkyI; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or mono- or polysubstituted; 

or a N-oxide or a possible tautomer thereof; 

or a pharmaceuticaliy acceptable salt of sudi a compound; 

with the exception of tiie compounds of fonnula I wherein n is 1 , W is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and R2 is 3-trifluoromethylphenyl or 2-metiioxyphenyL 

9. A compound of the fonmula I according to daim 8, wherein 
n is from 1 up to and including 6; 

WisOorS; 

Ri and R3 represent independentiy of each other hydrogen, lower alkyI or lower ac^; 
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represents a cycloalkyi group, an aryl group, or a mono- or bicydic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or substituted by up to three substituents, selected from 
amino, mono-ordisubstituted amino, halogen, lower alkyl, substituted alkyl, lower 
alkenyl, lower alkynyl, lower alkanoyi, hydroxy, etherified or esterified hydroxy, nitro, 
cyano, carboxy, esterified carboxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N- 
disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, 
phenyl, phenoxy, phenylthio, phenyHower alkylthio, alkylphenylthio, lower alkyisulfinyl, 
phenylsulfinyl, phenyl-lower alkyisulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, 
phenylsulf onyl, phenyNower alkylsulfonyi, alkylphenylsulfonyl, halogen-lower 
alkylmercaplo, halogen-lower alkyteuifonyl, dihydroxybora (-B(OH)2), heterocyclyl, and 
lower alkylene dioxy bound at adjacent C-atoms of the ring; 

R and R' are independently of each other hydrogen or lower alkyl; 

X represents an aryl group, or a mono- or bicydic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or substituted by up to three substrtuents, selected from amino, mono- or 
disubstituted amino, halogen, lower alkyl, substituted alkyl, lower alkenyl, lower alkynyl, 
lower alkanoyi, hydroxy, etherified or esterified hydroxy, nitro, cyano, cartwxy, esterified 
cariDoxy, alkanoyi, benzoyl, carbamoyl, N-mono- or N,N-disubstituted cartDamoyI, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, 
phenyl-lower alkylthio, alkylphenytthio, lower alkyisulfinyl, phenylsulfinyl, phenyl-tower 
alkyisulfinyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyMower 
alkylsulfonyi, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower 
alkylsulfonyi, dihydroxybora (-B(OH)2), heterocyclyl, and lower alkylene dioxy bound at 
adjacent C^toms of the ring; 

or a N-oxide or a possible tautomer thereof; 

or a phannaceutically acceptable salt of such a compound; 

with the exception of the compounds of fomiula I wherein n Is 1 , W is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and Re is 3-trifluoromethylphenyl or 2Hmethoxyphenyl. 

10. A compound of the formula 1 according to daim 8, wherein 
n is from 1 up to and induding 3; 
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W is O or S; 

Ri and R3 represent independently of each other liydrogen, lower alkyi or lower acyl; 

R2 represents cyclohexyl, phenyl, indazolyl, thiazolyl, benzo[d]thiazolyl, benzo[d]pyrazolyl or 

isoquinolinyl, v\^ich in each case is unsubstrtuted or mono- or disubstituted by lower 

alkyI, lower allcenyl or lower alkynyl; and 

wherein each radical R2 can be unsubstituted or mono- or polysubstituted with halogen; 
R and R' are Independently from each other hydrogen or lower alkyI; 
X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstrtuted or 

mono- or polysubstituted by 0x0, hydroxy, lower alkyI, lower alkoxy or N-lower alkyI 

carbamoyl; 
or a N-oxide or a possible tautomer thereof; 
or a pharmaceutically acceptable salt of such a compound; 

with tfie exception of the compounds of fomiula I wherein n Is 1, W Is O, Ri, R3, R, R' are 
hydrogen, X is phenyl and R2 is 3-trrfluoromethylphenyl or 2-methoxyphenyI. 

1 1 . A compound of the f onnula I according to claim 8, wherein 
n is 1 or 2; 

WisO; 

Ri and R3 represent hydrogen; 

R2 represents cyclohexyl, phenyl, indazolyl, thiazolyl or isoquinolinyl, which in each case is 
unsubstituted or mono- or disubstituted by lower alkyI or lower sdkynyl; and 
wherein each radical R2 can be unsubstituted or mono- or polysubstituted wrth halogen; 

R and R' are independently from each other hydrogen or lower alkyI; 

X represents phenyl, pyridyl, pyrimidyl or quinolyl, which in each case is unsubstituted or 
mono- or polysubstituted by 0x0, hydroxy, lower alkyI, lower alkoscy or N-k>wer alkyI 
carbamoyl; 

or a N-oxkJe or a possible tautomer thereof; 

or a pharmaceutically acceptable salt of such a compound; 

with the exception of the compounds of fonmula I wherein n is 1, R, R* are hydrogen, X is 
phenyl and R2 is 3-trifluoromQthylphenyl or 2-methoxyphenyL 

12. A compound of the formula I according to claim 8, selected from the group of 
compounds consisting of 
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2-[(4-PyridyI)me%0amino-AH3-{trifluoromethyl)phenyn-^^ 

2H;(2-Methyl-4i3yridyOmelhyl]amino^ 

2^(6-Methoxy-3iDyridyOmethyl]amino-AH3-(tr^ 

2-[(4-PyridyOmethyllamino-W-[3,4-bis(trifluorome% 

2-[(4-PyridyOme%l]amino-A^[5-fluoro-3-trifluorome%l-^ 

2-((4-Pyriclyl)me%l]amino-/V-(frans4-fe/f-butyl-cycloh 

2-[(4-Pyridyl)methyl]amlno-A^(4.ni}ropyl-phenyO 

2-[(4-FVridyl)methyl]amino-Af-(4-/>tutyli)henyl)-3-pyridinera 

2-[(4-Pyridyl)methyl]amino-A^(4-ni)entyKphenyl)-3i)yridin8ca*^ 

2-[(4-Pyridyl)methyl]amlno-/V-[4-(1-propynyl)-phenyl]-3-pyri^ 

2-[(4-Pyridyl)methyI]amfno-A^(5-indazoly))-3-pyridinecarboxamW^ 

2-[(4-F^ridyl)methyl]amino-A^(3-isoquinolinyl)-3-pyridinecarbox 

2-[(Pyridin-6(1 H)K)n-3-yl)methyl]aminc>- A^[3-(trifluoromethyOphe and 
the pharmaceutically acceptable salts thereof. . 

13. A compound of the fonmula I according to claim 8, selected from the group of 
compounds consisting of 

2-<PhenylmethyIamino)-M[3-(trifluoromethyl)phenj^3i3yrkJineK» hydrochloride, 

2-I(4-Pyridyl)methylamino]-A^[2-fluoro-3-(trifluorome% 

2-[(4-Pyridyl)methylamino]-AH4-bromo-3-(trifluoromethyl)phenyl]-3-p^ 

2^(4-Pyridyl)methyIaminol-A/-[2-methyl-3-(tiifluorometh^^ 

2-[(4-PyridyI)methylamlno]-M[2-methyI-5-(trifluoromem^^ 

2-[(4-PyridyOmethylamino]-A^(cfe-4-tert-butyl-cydohexyl)-^ 

2-[(6-Methoxypyrid^yl)methylaminoh/V{^ 

pyridinecarboxamide, 

2^{6-Methoxypyrid-3-yI)methylamino>/V^4luoro-3-^ 
pyridinecarboxamide, 

2^(6-Methoxypyrid-3-yOmethylamino>AK2Hnethyl-^ 
pyridinecartx>xamide, 

24(1<)xido-4-pyridyOmethylaminohA^[3-(trifluoromethyOphenyi]^ 

2-[3-(W-methyI-carboxamido)phenyqmeftylamino>M[3-{lrffl^ 

pyridinecarboxamide, 
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2^(1-MethyH5yridln-2(1 rt)K)n-5-yOmethyla^ 
carboxamide, 

2-[(6-Methoxypyrid-3-yl)methylaminol-AH4i3ro^ 
pyridinecarboxEmnide, 

2-[(4-FVridyl)methylamino]-W-[4iDropynyl-3-(^ 

2-{(Pyridirh2{1 f^-<)n-5-y0me%0amino-Af-[4-propynyl-3-(trlfluoro^ 

pyridinecarboxamide, 

2^(Pyridin-2(1H)-on-5-yOmethyOamino-W-[3Ktr^^ 
2-{(3-Hydroxyphenyl)methyl]aminc>-AA[3-(trifluoit^ 
2-[(PyrkJin-2(1H)-on--5-yl)me%0amino-/\H44)ro^ 
pyridinecarboxamide, 

2^(Pyridin-2(1A^K>n-5-yI)me%0amino-AK24luoro-3-{tr^^ 
pyridinecarboxamide, 

2-[(FVridin-2(1 fO-on"6-yOmethyOamlno-/S42H^^ 
pyridinecarboxamide, 

2H(Pyridin-2(1/^)K>n--5-yl)methyOamino-AH4iDropy^ 
pyridinecarboxamide, 

2^(6-Methoxypyrid-3-yOmethylamino>AK4l>ropyl-3-{W^^ 
pyridinecarboxamide, 

2-[{4-Pyridyl)methyQamlno-M[4-(/>propyl)-3-(trifluoromemyl)pheny^ 
2-[(4-Pyridyl)methyIlamino-A^"(5-thiazolyl>3-pyridinecari30xamlde, 
2^(4-Hydroxyphenyl)me%IIamino-AK3-(trifluoromet^^ 
2-[(4-FVridyl)methyl]amino-Af^benzo[d]pyra^ 

2-{(6-Methoxy'<^pyridyl)methyqamino-AK3-i^ 

2-[(6-l^ttK)xy-^i3yridyOmemyl^ino-A^nzo[c^ 

2-[(Pyridin-2(1 fOK)n-6-yOmethyf}amino-AK3^s^ 

2-[(Pyridin-2(1 A^n-5-yl)melhynarn!no-N^en2oId]pyrazol-5-y^ 

2^(Pyridin-2(1 H)-on-5-yOmethyQamino^ 

2'{(Pyridin-2(1 H^n-^^mefh^mrno-Ni^ 

carboxamide, 

2-[(1-Q)ddo^yridyOmethylaminol-AK4l3ropyl-3-(tiffl^ 
pyridinecarboxamide. 
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2-[(Pyridln-2(1 HH>n-5-yOmethyOamtno-ySH4-ethyI^^ 

pyridinecarboxamide, 

24(Pyridin-2(1 Af)-on-5-yOmethy^^ 

2-1(1 -Methyl-pyiidln-2(1 /^n^yOmethylarnino>/V-[3,44) js(ft^^ 

pyridinecarboxamide, and 

the phanmaceutically acceptable salts thereof. 

14. A pharmaceutical preparation, comprising a compound of fomiula I according to any 
one of claims 8 to 1 3, a tautomer, a N-oxide or a phamnaceutically acceptable salt thereof, 
or a hydrate or solvate thereof, and at least one phanfnaceutically acceptable canler. 

15. A process for the preparation of a compound of formula I according to claim 8, or a N- 
oxide or a pharmaceutically acceptable salt thereof, characterized in that a pyridine 
derivative of the fomiula II 



W 




(II) 



wherein W, Ri and R2are as defined for a compound of the fonnula I and Y is halogen is 
reacted with an amine of the fonmula III 

RrNH-(CRR%-X (III) 

wherein n, R, R', Ra and X are as defined for a compound of the formula I in the presence 
of a base and a copper(l) compound optionally in the presence of an inert solvent; 
where the above starting compounds II and III may also be present with functional groups in 
protected fomn if necessary and/or in the torn of salts, provided a salt-forming group is 
present and the reaction in salt fpnm is possible; 

any protecting groups in a protected derivative of a compound of the fomiula I are removed; 
and, if so desired, an obtainable compound of formula I is converted Into another compound 
of fonmula I or a N-oxide thereof, a free compound of formula I is converted into a salt, an 
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obtainable salt of a compound of formula I is converted into the free compound or another 
salt, and/or a mixture of isomeric compounds of formula I is separated into the individual 
isomers. 
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AMENDED CLAIMS 
[received by the International Bureau on 4 July 2001 (04.07.01); 
riginal claims 8 and 9 amended; remaining claims unchanged (3 pages)] 

6. The use of a compound of the f omnula i according to claim 1 or of a N-oxide or a possible 
tautomer thereof; or of a phannaceutically acceptable salt of such a compound for the 
preparation of a phamiaceutical composition wherein the disease is retinopathy or age- 
related macular degeneration. 

7. A method for the treatment of a disease which responds to an inhibition of the VEGF- 
receptor tyrosine kinase activity, which comprises administering a compound of fonmula I or 
a N-oxlde or a phannaceutically acceptable salt thereof, wherein the radicals and symbols 
have the meanings as defined in claim 1 , in a quantity effective against said disease, to a 
wann-blboded animal requiring such treatment. 

8. A compound of the fonmula I, wherein 
n is from 1 up to and including 6; 

W is O or S; 

Ri and R3 represent independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents an cycloalkyi group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or mono- or polysubstituted; 

R and R' are independently of each other hydrogen or lower alkyI; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or mono- or polysubstituted; 

or a N-oxide or a possible tautomer thereof; 

or a phannaceutically acceptable salt of such a compound; 

with the exception of the compounds of fonnula I wherein n is 1 , W is O, Ri, R3, R, R* are 
hydrogen and X is phenyl and R2 is 3-trifluoromethylphenyl, 2-methoxyphenyl or 2-chloro-3- 
pyridyl, or X is 4-methoxyphenyl and R2 is 2-chloro-3-pyridyl or X is 4-pyridyl and R2 is 4-[3- 
(3-pyridyl)-5-trifluoromethyI-pyra2ol-1-yl]-phenyI and the compound of formula I wherein n is 
1 , W is O, R3, R, R' are hydrogen, Ri is methyl, R2 is 2-chloro-3-pyridyl and X is phenyl. 

9. A compound of the formula I according to claim 8, wherein 
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n is from 1 up to and including 6; 
WisOorS; 

Ri and R3 represent independently of each other hydrogen, lower alkyi or lower acyl; 

R2 represents a cycloaikyl group, an aryl group, or a mono- or bicyclic heteroaryl group 
comprising one or more ring nitrogen atoms and 0, 1 or 2 heteroatoms Independently 
from each other selected from the group consisting of oxygen and sulfur, which groups in 
each case are unsubstituted or substituted by up to three substituents, selected from 
amino, mono- or disubstltuted amino, halogen, lower alkyI, substituted alkyl. lower 
alkenyl, lower alkynyl, lower alkanoyi, hydroxy, etherified oresterified hydroxy, nitro, 
cyano, carboxy, esterified carboxy, alkanoyi, benzoyl, cartamoyi, N-mono- or N,N- 
disubstituted cartDamoyI, amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, 
phenyl, phenoxy, phenylthlo, phenyl-lower alkylthio, alkylphenylthio, lower alkylsuHinyi, 
phenylsulf inyl, phenyl-lower alkylsulflnyl, alkylphenylsulfinyl, lower alkanesulfonyl, 
phenylsulfonyl, phenyl-lower alkylsulfonyl, alkylphenylsulfonyl, halogen-lower 
alkylmercapto, halogen-lower alkylsulfonyl, dihydroxybora (-B(OH)2), heterocyclyl, and 
lower aikylene dioxy bound at adjacent C-atoms of the ring; 

R and R' are independently of each other hydrogen or lower alkyl; 

X represents an aryl group, or a mono- or bicyclic heteroaryl group comprising one or more 
ring nitrogen atoms and 0, 1 or 2 heteroatoms independently from each other selected 
from the group consisting of oxygen and sulfur, which groups in each case are 
unsubstituted or substituted by up to three substituents, selected from amino, mono- or 
disubstituted amino, halogen, lower alkyl, substituted alkyl, lower alkenyl, lower alkynyl, 
lower alkanoyi, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy, esterified 
carboxy, alkanoyi, benzoyl, cartDamoyI, N-mono- or N,N-disubstituted cart)amoyl, 
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenyl, phenoxy, phenylthio, 
phenyl-lower alkylthio, alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl, phenyl-lower 
alkylsulf inyl, alkylphenylsulfinyl, lower alkanesulfonyl, phenylsulfonyl, phenyl-lower 
alkylsulfonyl, alkylphenylsulfonyl, halogen-lower alkylmercapto, halogen-lower 
alkylsulfonyl, dihydroxybora (-B(OH)2),. heterocyclyl, and lower aikylene dioxy bound at 
adjacent C-atoms of the ring; 

or a N-oxide or a possible tautomer thereof; 

or a phanmaceuticaliy acceptable salt of such a compound; 

with the exception of the compounds of fonmula I wherein n is 1, W is O, Ri, R3, R, R' are 
hydrogen and X is phenyl and Rg is 3-trifluoromethylphenyl, 2-methoxyphenyl or 2-chloro-3- 
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pyridyl, or X is 4-methoxyph nyl and R2 is 2-chloro-3-pyridyl or X is 4-pyridyl and R2 is 4-[3- 
(3-pyiidyl)-5-trifluorometliyl-pyrazol-1-yl]-phenyl and the compound of fonnula I wherein n is 
1 , W is O, IR3, R, R' are hydrogen, Ri is methyl, R2 is 2-chioro-3-pyridyl and X is phenyl. 

10. A compound of the fomnula I according to claim 8, wherein 
n is from 1 up to and including 3; 
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Statement under Art. 19(1): 

In Hairng 8 and 9 the wording "with the excq)tion of the compounds of formula I wherein n is 
1, W is O, Ri, R3, R, R' are hydrogen, X is phenyl and R2 is 3-trifluoromcthylphcnyl or 2- 
methoxyphenyl" was replaced by the wording "with the exception of the compounds of 
formula I wherem n is 1, W is O, Ri, R3, R, R' are hydrogen and X is phenyl and R2 is 3- 
trifluoromethylphenyl, 2-methoxyphenyl or 2-chloro-3-pyridyl, or X is 4-methoxyphenyl and 
R2 is 2-chloro-3-pyridyl or X is 4-pyridyl and R2 is 4-[3-(3-pyridyl)-5-trifluoromethyl-pyrazol- 
l-yl]-phenyl and the compound of formula I wherein n is 1, W is O, R3, R, R' are hydrogen, 
Ri is methyl, R2 is 2-chloro-3-pyridyl and X is phenyl". 

The four single compounds mentioned in the ISR which are disclosed in EP 0 393 529 A and 
WO 99/62885 A both to Boehringer Ingeihcim Pharma were excluded from the scope of 
claims 8 and 9 by the amended wording as cited above. 
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